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THE POLLUTION OF STREAMS.

Ix continuation of the investigations begun in 1875, the
basins of the Hoosac and Housatonic rivers, comprising
the greater part of Berkshire County, have been exam-
ined during the past year. The surveys have been made, as
previously, by Mr. E. K. Clark, C.E., the various localities
having been visited later by the Secretary of the Board; and
the chemical examinations, as usual, have been made by Pro-
fessor Wm. Ripley Nichols, at the laboratory of the Massa-
chusetts Institute of Technology.

Circulars were also sent to the medical correspondents of
the Board, and to the chairmen of the selectmen of the towns
in the two basins, asking replies to the following questions:

I. Is there anj- pollution of ponds or streams in your town,
arising from

(a) manufactories or mills ;

(&) town sewage, &c. ?

11. If so, what is
(а) the character of the pollution (lime, dyestuffs, ex-

crement, street-washings, &c.) ?

(б) its extent (effect on color, smell, &e., of the stream,
influence on fish, &c., whether offensive, unfit for
cattle to drink, &c.)?

111. Does the offensive matter, if any, come from your own
town, or from another?

IV. What is the source of your water-supply ?

(6) Is it free from contamination?

V. Are there any complaints from manufacturers, or others, of
the pollution of streams in your town ?

VI. To what extent are juu troubled by wet cellars?
VII. What is the character of the soil in your town, —light,

heavy, dry, damp, or wet, &c. ?
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Repliesfrom Towns.
A summary of these replies gives the following facts:

Alford. The Green River and a branch pass through this
town. Each has a grist-mill and saw-mill standing thereon. No
pollution of the water, except by sawdust.

Domestic water-supply from wells and springs.
No complaints of wet cellars ; hardly any stagnant water to be

found in the town.
Cheshire. —One tannery, one cotton factory, with its privies,

and some pig-pens on the banks of the river, pollute the stream
somewhat; but a greater nuisance is from nnremoved filth.

Domestic water-supply is from pure mountain springs. The
pollution of the stream has been complained of, but not of late.

In some localities, troubled a great deal with wet cellars.
Clarksburg. [jVo reply.']
Dalton. No serious pollution, and no complaints.
Domestic water-supply from wells and springs.
No wet cellars.
Egremont. —No pollution and no complaints.
Domestic water-supply from a mountain brook.
No serious trouble from wet cellars.
Great Barrington. —-No serious pollution.
Domestic water-supply from a mountain stream. Soil dry, and

very little trouble from wet cellars.
Hancock. Some pollution, of no great extent, from lime and

dyestuffs. The water-supply is from springs and wells.
There is very little trouble from wet cellars; and the soil is

mostly gravelly.
Hinsdale. —Pollution chiefly from dyestuffs of four woollen

mills, but no perceptible effect on the stream a few rods below its
entrance ; is not offensive or unfit for cattle to drink; has no in-
fluence on fish. No complaints.

Domestic water-supply from springs and wells.
Cellars generally dry ; some wet in the spring.
Lanesborough. —No pollution.
Domestic water-supply from wells and springs.
Not wet cellars to a great extent.
Lee. —No serions pollution, and no complaints.
Domestic water-supply from wells and springs.
Not any trouble from wet cellars.
Lenox. ■—- No pollution.
Domestic water-supply from a mountain spring.
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Wet cellars hare disappeared since introduction of sewerage.
Soil dark clay, very dry, lime soil.

Monterey. —No pollution of streams; but local house drainage
is not always of the best.

Domestic water-supply from wells.
Not much trouble from wet cellars.
Mount Washington. No pollution.
Domestic water-supply from springs ; a few wells.
No wet cellars. Soil generallj’ dry, some damp, very little wet.
New Marlborough. —No pollution of streams, and no trouble

from wet cellars.
New Ashford. [Wo reply. ]
North Adams. The sources of pollution are dj'estuffs, street

washings, and human excrement, as man}' privies arc located on
the banks of the stream. There is very little sewerage in the town,
and the discharge from that is into the river. The junction of the
northerly and southerly branches of the Iloosac River is in this vil-
lage ; thereare, oneprint-works, five cotton-mills, two woollen-mills,
and three large shoe-factories, all of which pollute the stream more
or less.

The domestic water-supply is from mountain streams.
There are complaints that our ice is gathered for the summer

from a pond artificially made for that purpose, in the south branch,
not one-quarter of a mile from the town : it is highly polluted with
all sorts of contamination.*

Many of our cellars in the south part of the village are very
wet. The low land is very wet and heavy; the hilly is for the
most part dry and gravelly.

Pittsfield. Some pollution, chiefly from lime, dyestuffs, excre-
ment, street-w'ashings, &c., rendering the color of the water darker ;

no smell; has driven most of the trout from the stream ; not
offensive; all kinds of stock drink the water freely. There are
no complaints of it.

Domestic water-supply from Ashley Lake, 600 feet above the
town, fed by springs, and free from contamination.

Very little trouble from wet cellars; soil principally dr}' and
gravelly.

Richmond. No pollution.
Only few wet cellars ; soil, clay loam ; considerable swamp.
Sheffield. —No pollution.
Domestic water-supply from springs and wells.
Not much trouble from wet cellars ; soil, loam sand.

* This point will lie again referred to at a later page.
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South Adams. \_No reply .]

Stockbridge. —No pollution, unless the emptj'ing into the Hou-
satonic River of wastage from paper-mills (chiefly in South Lee)
and one woollen-mill is called pollution, which 1 would hardly con-
sider such, as the stream flows quite rapidly through the town.
There is no appreciable effect on the color, &c., of the river here.
The waste from paper-mills in South Lee passes into the
llousatonic, and in former years, when mixed with the scrapings
from two tanneries, produced a deposit in the still parts of the
stream, causing its bed to be so offensive that gravel from it,
when used in one instance for a yard-walk, had to be removed;
this deposit, exposed to the air, was supposed to be productive of
periodical typhoid fever. The tanneries were stopped, and water
from mountain springs was introduced, since which time say
fifteen years there has been no typhoid fever, except when trace-
able to local causes. There is no pollution from town sewage, as

each family disposes of the sewage material. Covered cesspools
for water-closets, having ventilating pipes reaching above the
chimneys, and pipes also from the lids of the closets passing
through and out of the chimneys, are thought to constitute the
best plan ; disposing of the kitchen waste in a distinct covered
cesspool, with an open or temporarily covered spout emptying into
a bucket, with a hopper to keep the bucket full and prevent all
escape of gas, is, I think, the approved plan, though not generally
adopted, except by a part of the village. Every farmer should
have such a contrivance, and then periodically run the sewage,
disinfected, upon the land.

Domestic water-supply from mountain springs, partly through
galvanized iron pipes.

No wet cellars in the village ; soil light, sandy, and gravelly in
the village.

Tyringham. —No pollution.
Domestic water-supply from wells and springs.
Not much trouble from wet cellars ; soil, sandy loam in the val-

ley, and rocky upon the hills.
Washington. —No pollution.
Domestic water-supply from springs.
No wet cellars ; soil, dry and sandy, but in parts heavy and wet.
West Stockbridge. —No pollution.
Domestic water-supply from springs and wells.
Very few wet cellars.
Williamstown. Some pollution from dyestuffs and excrement.

Where the raceway of the Blackinton mills enters the Hoosac
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River, the water is dark but not particularly offensive unfit for
any thing to drink. There are no complaints that I have heard of.

Domestic water-supply from a mountain spring.
Cellars are mostly dry. The soil in the town is variable, clay,

sand, and gravel, with humidity corresponding ; in most of the
village it is gravel, with clay subsoil.

From these several sources of information, chiefly, the fol-
lowing account has been prepared.

Area and Population.
Berkshire County has an area of 894.84 square miles, with

a population of 68,265, by the census of 1875, or 76.33
inhabitants to the square mile. In the Hoosac basin, within
the State, there were, by Mr. Clark’s tables, 22,136 inhabit-
ants in 1875, with an area of 228 square miles, or 97 persons
to the square mile. The Housatonic basin has an area of
428 square miles, with a population of 37,203, or 87 inhabit-
ants to each square mile.

Pittsfield, North Adams, South Adams, and Great Barring-
ton are the only places with a population of over 4,000.

Eighteen of the 31 towns have now fewer inhabitants than
in 1855, while the total increase for the county in that time
has been 29.31 per cent. Most of the farming towns, espe-
cially those not lying near railroads, have decreased in num-
bers of inhabitants, while Adams is the only town that has
doubled its population in the twenty years.

The following table shows the distribution and movement
of the population in the last twenty years. The towns in
italics are chiefly or wholly outside of the two drainage areas
examined; those marked with an asterisk lie partly in the
Hoosac and partly in the Housatonic basin. Where the
increase is not over ten per cent the sign -|- is used; where
there is an actual decrease the sign —. A reference to the
maps on pages 26 and 50 will serve to mark the various
places, by which it may also be seen that the towns engaged
in manufacture are mainly those which have grown. A
large part of the increase of Adams and Pittsfield is, of
course, due to their being prominent railroad centres.

there are so few mill privileges unoccupied, that it is
hardly reasonable to attribute any great prospective increase
to further growth of manufacturing.
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Table I. —Area and Population of Towns in Berkshire County

Whole
Area
of
j

Towns
in
Sq.

Miles. Sq.
Miles
within

Drainage
Area.
[

Population
in

1855. Population
in

1865. Population
in

1875. Increase
per

cent,

1855
to

1865.
Increase
per

cent

1865
to

1875.
"
I

Increase
percent

1855
to

1875.

Adams, . . 44.03 41.79 6,980 8,298 15,760 ! 18.88 89.93 125.79
Alford, . . 9.41 9.41 520 401 389 I
Becket, . . 45.58 .58 1,472 1,393 1,329 -

Cheshire, . . 31.94 31.94 1,532 1,050 1,693 + -f +

Clarksburg, . 13.03 13.03 420 530 070 25.00 26.42 58.02
Dalton* . . 19.09 19.09 1,004 1,137 1,759 + 54.71 65.32
Egremout, . . 10.31 16.31 992 928 890
Florida, . . 24.97 .05 012 1,173 572 91.07
Gt. Barrington,. 39.52 39.52 3,449 3,920 4,385 13.00 11.86 27.14
Hancock* . . 30.79 14.73 848 937 730 14.94
Hinsdale, . . 18.00 18.06 1,361 1,517 1,571 11,45 + 15.43
Lanesborongh*. 28.04 28.04 1,235 1,294 1,357 + + 9.88
Lee, .

.

. 21.47 21.47 4,226 4,0:55 3,900
Lenox, . . 19.76 19.76 1,895 1,000 1,845 11.14 -

Monterey, .
. 22.85 22.85 823 737 703

Mt.Washington, 20.85 1.65 344 237 177
New Ashford*. 13.44 13.44 195 178 160
New Marlboro’, 40.50 38.90 1,047 1.649 2,037 + 23.53 23.68
Otis, . . . 38.01 1.11 1,018 956 855
Peru ,

. .
. 24.58 7.32 487 494 443 +

Pittsfield, . . 35.74 35.74 6,501 9,676 12,267 47.30 26.78 88.69
Richmond, . . 15.84 15.33 970 944 1,141 20.87 17.63
Sandisfield, . . 52.50 1.12 1,615 1,411 1,172 -

Savoy, . . . 38.77 5.47 919 866 730
Sheffield, . . 42.94 35.90 2,624 2,459 2,233
Stockbridge, . 20.01 20.01 2,058 1,967 2,089 6.20 +

Tyringham, . 16.50 16.50 710 650 517
Washington, . 40.14 26.70 1,008 859 003
W. Stockbridge, 15.08 15.08 1,763 1,620 1,981 22.28 12.37
Williamstowu, . 50.26 50.26 2,529 2,555 3,683 + 44.15 45.24
Windsor, .

. 37.73 12.30 905 753 624

894.34 594.06 52,791 56,944 08,205 j 7.87 19.85 29.31

The table shows that only seven towns have added one-fifth
or more to their population in twenty years, and it is hardly
likely that others than North Adams and Pittsfield will ever
become large cities, —if indeed these two ever do, a fact
which will be of some importance in considering the present
and future pollution of the streams in Berkshire County.

Water-Supply and Sewerage.
North Adams, South Adams, Cheshire, Pittsfield, Lenox,

Stockbridge, Williamstowu, and Great Barrington have pure
public water-supplies, which, with possibly the exception of
Lenox, where other springs may be brought into requisition,
may bo made to fill all demands of an increasing population,
without being dependent upon the lloosac and Housatonic
Rivers, the waters of which are rather hard for domestic use.
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None of the towns, except, Lenox, have sewerage systems,
although there are some sewers in North Adams, South
Adams, Pittsfield, and Great Barrington. The mills are
therefore the chief sources of pollution, but not often to a
troublesome extent; and the water below them is not used
for domestic purposes.

Pollution in the County.
The principal business of the mills in this county is the

manufacture of woollens, cottons, and paper; and their
refuse, especially lime and soap, is distinguishable by the
unaided senses for only short distances, in streams containing
large quantities of inorganic matter. At the present time
the pollution of the Hoosac and Housatonic Rivers, although
in some places injuring the water for certain manufacturing
purposes, is not such as to cause offence ; and it can hardly
be said to injuriously affect the public health, unless possibly
indirectly in Dalton, by adding to the injurious influences of
the miasm from the beds of the mill-ponds laid bare at times
during the summer and autumn months.

There is no case, with the exception of Dalton, where a
nuisance in one town is clearly attributable to pollution of
the stream occurring in another.

The Housatonic Basin.
The notes and tables of Mr. E. K. Clark, C.E., are now

given, as prepared during the past summer.

The East Branch of the Housatonic River rises in Hinsdale and
Peru. The entire stream shows the lime character of the hills at
its source. Through the village of Hinsdale, the water is used by
four woollen-mills employing 385 hands, where a large quantity of
wool is washed and manufactured, the refuse from which, including
the human excrement, is discharged into the river. The volume
of water is not large, although the fall is quite rapid, and the
water is colored by dj'estuffs, &c., for quite a distance below the
village, which has about 1,000 inhabitants. It would be hardly
possible for the village sewage to reach the river.

At Dalton, there are one cotton, two woollen, and four paper
mills, in all employing 630 hands. At the upper or cotton mill,
the water is considerably discolored from the refuse of the Hins-

-2
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dale woollen-mills, although between these points the river has a
rapid fall for one and one-half miles. The woollen-mills find the
water in good enough condition for their manufacturing purposes,
but the paper-mills below them are obliged to use spring or Arte-
sian-well water, particularly for their fine grades of paper. The
refuse of all kinds from most of these mills is allowed to go into
the water ; in some few cases, however, the liquids only are dis-
charged. The village of Dalton has a small population, with no
direct sewage connection with the river; the soil is sand and
gravel, and the rock of a lime character.' A rapid stream from
Windsor joins the river in Dalton. At Windsor, the population is
small, and the water-power is used by saw and grist mills.

Directly on the river in Pittsfield, are a tannery and cotton-mill.
The pollution from the latter is nothing, as they use the water only
for power. The solid refuse from the tannery is saved, as it is
valuable for manure; the water in which hides are washed, and
the liquids from vats, are allowed to go into the stream. The gas-
works, a little below, allow some liquids to escape, the effect of
which can be seen on the surface of the water ; but it is the inten-
tion usually to dispose of the coal-tar in another way. The town
proper has about 9,000 inhabitants, and is supplied with water
from a lake in Washington, which is used bj7 about 600 families.
No system of sewerage has been provided by the town; but one
main sewer and two or three smaller ones, have been built, which
discharge into the river below the village. There are from seven-
ty-five to one hundred direct connections with these, but cesspools
are largely used.

The West Branch of the Housatonic River is formed by the
junction of three streams ; on the first, coming from Onota Lake,
there are two woollen-mills, and one cotton-mill, employing 280
hands ; the water is discolored at times, below the lower mill,
from which all the refuse and excrement are discharged into the
stream. The second branch, from Pontoosac Lake, affords power
for four woollen-mills with 735 hands ; all washings and waste
from manufacturing are discharged into the water, which is much
discolored at times; the tenement houses usually discharge their
sewage into boxes, the contents of which are removed two or three
times a year. The water of these two streams, united after it has
passed through Pittsfield, although a little dark, does not seem to

be in bad condition. The third or main stream, arising in Rich-
mond and in the western part of Pittsfield, has upon it five wool-
len-mills within a distance of two or three miles, which give em-
ployment to 346 hands ; these are not large, but all scour and dye
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wool, allowing their refuse, including excrement, to pass into the
water. The effluent water is considerably discolored; but when
the stream joins the East Branch, a little below the town, it is in a
very fair condition. Lime rock is abundant at the heads of all
three of these tributaries.

From Pittsfield, through Lenox, the water has such a gradual
fall for six or seven miles, that it is not valuable for power. It is
next used by a paper-mill in Lee, which turns the lime and
chloride of lime washings into the stream. At Lenox Furnace,
there are a glass-factory, and an iron-furnace ; the pollution from
these and from the small settlement at this point is very slight.
The principal village of Lenox would naturally drain into the
river by a stream which flows through Stockbridge. Its popula-
tion is largely increased during the summer. Water has been
introduced from a spring near the village, which has sufficient
height to reach every house. The drainage from the village would
not be enough, under ordinary circumstances, to give trouble,
neither would it pollute the stream to any perceptible degree ; but
with the introduction of water, a system of sewerage has been
adopted, with which seventy families made plans to make con-
nections. The object aimed at was to get the sewage out of the
village, and at the same time not discharge it into a running stream.
The method, as devised and carried out by Col. Waring, is to lay-
smooth drain-pipes in the principal streets, at inclinationsof about
one in two hundred, arranged so that they can be frequently-
flushed. These pipes convey the house-drainage to a large flush
tank, of Mr. Rogers Field’s patent, on the upper side of a field,
a short distance from the village. The outlet of this tank is a
siphon, which connects with a system of two-inchporous drain-tiles,
which are laid in lines about six feet apart on the side of the hill,
at a depth of about one foot. The tank is supposed to hold the
sewage of about two days, and, when full, discharges itself quickly
into the small pipes through which it gradually soaks into the soil.
In the internal of two days which follows the discharge, the pipes
and soil are made ready for the next flushing. So far the system
seems to have accomplished its purpose.

The river fall here is quite gradual, and the power is next used
by a paper-pulp mill; but, as no chemicals arc used in producing
this pulp, the river is not damaged by it.

In the southern part of Lee there arc five paper-mills, within a
short distance of each other. The principal part of their refuse,
which consists ot the water in which rags are washed with lime
and chloride of lime liquids, goes into the river; and these impuri-
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tics arc noticeable at short distances below the mills. South Lee
has a population of seven or eight hundred, but no system of water
supply or drainage. The power of the river is used bjT another
paper-mill, a short distance below the village, and the water is
considerably discolored at times as it leaves this mill.

In Stockbridge there is a woollen-mill employing 120 hands,
where considerable quantities of wool are washed daily. The
liquids are allowed to go into the river, but all solid refuse is kept
out.

The small stream which flows through the centre of Stockbridge
joins the river below this woollen-mill.' Upon this stream there
are five wood-pulp mills, and one small flock-mill; the latter may
pollute the stream to a slight extent with dye-liquors, the former
scarcely any. The soil along the stream is sandy, and the rock
lime. A small stream, which has its rise partly in Tyringham and
partly in Lee, has a very rapid fall till it joins the river here;
there are eleven paper-mills on this stream within a distance of
two miles, all using the water for manufacturing purposes, but not
employing many hands, and the impurities are quite marked.
There is a small paper-mill on the river, below its junction with the
stream above mentioned, manufacturing principally Manilla paper.
Lime and chloride of lime are not largely used. With the excep-
tion of a few tenement houses near the woollen-mill and the last-
named paper-mill, the village of Stockbridge has no direct drain-

age to the river; but the surface-drainage may carry a slight
amount of impurity. The river has now a flow of nearly two miles,
before it is again used for manufacturing purposes; then it is
employed by a large cotton-mill; in connection with this mill
there is a coloring establishment, which pollutes the river to some
extent. The paper-mill, a short distance below this mill, is obliged
to use spring water principally for manufacturing, the river water
being too impure for that purpose.

Williams River rises in Richmond, and, flowing through West
Stockbridge, joins the mainriver in GreatBarrington. Considerable
quantities of iron ore are mined nepr the source of this stream-

Tho rocks arc principally limestone. The power of the stream is
used by a small paper-mill, at Williamsvillc, by one or two saw and
grist mills, and also by an iron-foundry, near the point where it joins
the main river ; but these do not pollute the water to any appre-
ciable degree. At Great Barrington village there is a large woollen
mill, employing 200 hands, the refuse from which, with the cxcie-

monts, goes directly into the river. The effluent water is usually

discolored. This village has a population of about 2,700, and is
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supplied with aqueduct water from a small pond near the town:
271 families use this water for domestic purposes, one-tenth of this
number having water-closets. No sj-stem of sewerage has been
organized; but one or two small brick and pipe sewers, and one of
larger size in themain street, discharge into the river at convenient
points. Sixty-five families connect with these sewers. The gas-
works here are not extensive, but discharge some liquids and
tar into the water, of which farmers below the village have made
complaints at times, but not recently. Most of the tar is carried
away from the river. From Great Barrington to the State line, the
river has not fall enough for manufacturing purposes ; and, as the
villages in Sheffield are quite small, the amount of pollution is but
slight.

Mill River joins the Housatonic outside of the State. It has a
rapid flow, and in New Marlborough affords power to four paper-
mills, not now in operation. The rock at its source is lime.

The point S' on the map indicates the place at which it is
proposed to discharge the sewage of a portion of the town,
when the sewerage of Pittsfield is completed.
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Name of River or
Stream.

Letters
correspond-

ing
with

Letters
on

Map.
DESCRIPTION

Location.OF MILL.

Head
and
Fall
in

Feet. No.
of
Spindles.

No.
of
sets
of

Ma-

chinery.
No.
of
hands

em-

ployed. Quantities of Materials used per Year as faras known, &c.

E. Br. Housatonic, Woollen, . Hinsdale, . . 24 5 100 Wool stock, 750,000 lbs.; logwood, 100 tons; soap, 45 tons: soda
ash, 7 Ions; blue vitriol,6 tons;copperas, 25 tons; sumac, 25 tons.

E. lir. Housatonic, Woollen, . Hinsdale, . . 1G - 9 125 Logwood, 12 tons; use some vitriol, soda ash, and indigo; 22,500
lbs. soap.

E. Br. Housatonic, Woollen, . Hinsdale, . . 24 5 100 Wash and scour wool.

E. Br. Housatonic, Woollen, . Hinsdale, . . 19 3 CO Wash and scour wool; also do some dyeing.

E. Br. Housatonic, Cotton, . Dalton, . . 20 3,190 - 30 Stock, 208,000 lbs.

E. Br. Housatonic, Woollen, . Dalton, . . 23 5 80 Stock: 225,000 lbs.wool; logwood, 1,400 lbs. ; chloride oflime, 1,400
lbs. ; soap, 8,000 lbs. ; sal soda, 1,000 lbs. ; soda ash, 0,000 lbs.

E. Br. Housatonic, Paper,. . Dalton, . . 23 - - 200 Paper stock, 300 tons; chloride of lime, 105,000lbs. ; lime, 1,200 bis.

E. Br. Housatonic, Woollen, . Dalton, .
.25 - 5 100 Wool stock, 240,000 lbs.

E. Br. Housatonic, Paper,. . Dalton, . . 20 - 130 Paper stock, GOO tons ; chloride of lime, 12,000lbs.; alum, COO lbs.

E. Br. Housatonic, Paper,. . Dalton, . . 14 40 Paper stock, 90 tons (linen stock); chloride of lime, 5,000 lbs.

EBr Housatonic Paper . . Dalton, . . 20 50 Clean paper stock, GOO tons ; chloride of lime, 15,000lbs ; lime. 300
bis. ; alum, 500 lbs.

E. Br. Housatonic, Paper,. . Pittsfield, , . 12 38 Paper stock, 900 tons ; chloride of lime, 10,000 lbs.; lime, 300 bis.
E. Br. Housatonic, Tannery, . Pittsfield, . .

- 30 10,000 hides (tanned); use lime.

E. Br. Housatonic, Gas Works, Pittsfield, . .
-

- - 5 1,020 tons coal.



E. Br. Housatonio, Cotton, . Pittsfield, , . 14 3,G00 - 100 Stock, 432,000 lbs.
Quota Lake Stream, Woollen, . Pittsfield, . . 22 - 5 40

QuotaLake Stream, Cotton, . Pittsfield, .
. S 3 4,700 - 75

QuotaLake Stream, Woollen, . Pittsfield, . . 21 - 9 IGS Wool stock, 473,000 lbs.; logwood, 100,000 lbs. ; sal soda, 25,000lbs. ; soda ash, 12,000 lbs. ; soap, 90,000 lbs.
Pontoosuc Stream,. Woollen, . Pittsfield, . . 33 12 250 Wool stock, 780,000 lbs.; logwood, 24 tons; sal soda, 6 tons;soap, 30 tons.
PontoosucStream,. Woollen, . Pittsfield, . . 20 - - - Not in operation.
Pontoosuc Stream,. Woollen, . Pittsfield, . . 24 - 8 235 Wool stock, 450,000 lbs.; logwood, 30 tons; sal soda, 5 tons; soda

ash, G tons ; soap, 15 tons.
PontoosucStream,. Woollen,! . Pittsfield, . . 14 -

Pontoosuc Stream,. Woollen, 1 . Pittsfield, . .
8 - - 250

W. Br. Housatonic, Woollen, . Pittsfield, . . 12 - 3 40

W. Br. Housatonic, Woollen, . Pittsfield, . . 11 4 51 Wool stock, 120,000 lbs; soap, 12,000 lbs.
W. Br. Housatonio, Woollen, . Pittsfield, . . 10 - 3 45

W. Br. Housatonic, Woollen, . Pittsfield, . . 12 - 9 125

W. Br. Housatonic, A Woollen, . Pittsfield, . . 14 - 4 85 Wool stock, 100,000 lbs. ; logwood, 60,000 lbs. ; soda asb, 15,000
lbs. ; sal soda, 7,500 lbs. ; soap, 21,000 lbs.

Housatonio, .
. Paper, . . Lee, ... 12 - - 50 Paper stock, 1,300 tous ; use chloride of lime, &c.

Housatonic, . . Paper, .
. Lee, ... 12 8 Manufacture wood pulp.

Housatonio, . . Paper,. . Lee, ... 10 - - 75 Paper stock, 1,800 tons; chlorideof lime, 60,000lbs.; lime, SOOtons.

Housatonic, . . Paper, . . Lee, ... 10 - 125 Paper stock, 3,750 tons; use chloride of lime, &c.

Housatonio, .
. Paper, . . Lee, ... 8 - - 75 Paper stock, 2,600 tons; use chloride of lime, &c.
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Table ll. — Mills, Factories, &c., in the Housatonic Valley.— Concluded. 16

THE

POLLUTION
OF

STREAMS.
[Man

Name of River or
Stream.

Letters
correspond-

ing
with

Letters
on

Map.
DESCRIPTION Location.OF MILL.

Head
and
Fall
in

Feet. No.
of
Spindles.

No.
of
Sets
of
Ma-

chinery.
No.
of
hands

em-

ployed.
Quantities of Materials used per Year so far as known, &c.

Housatonic, . . Paper, . . Lee, ... 14 - 125 Paper stock, (.)00 tons : use chloride lime, &c.
Housatonic, . . Woollen, . Stockbridge, .14 7 120 Wool stock, 240.000 lbs. ; logwood, 40.000 lbs. ; soda asb, 1,500

lbs. ; sal soda, 1,500 lbs. ; soda, 1,500 lbs.
Housatonic, . . Paper,. . Stockbridge, .18 15 Paper stock, 450 tons ; use small quantity chloride of lime.

Housatonic, . . Cotton,! . Gt. Barrington,. 18 10,000 - 200 Stock, 210,000 lbs; stock coloring, and use logwood.

Housatonic, . . Cotton,) . Gt. Barrington, 1) -

Housatonic, . . Paper, .
. Gt. Barrington,. 10 - 130 Paper stock, 450 tona; use chloride of lime, &c.

■m
Goose Pond Stream, Paper,. . Lee, ... 40 - - 11 Manufacture Manilla paper.

Goose Pond Stream, Paper, . . Lee, ... 40 - - 15

GoosePond Stream, Paper, . . Lee, ... 37 - - 2
Goose Pond Stream, Paper,. . Lee, ... 40 - - 19

Goose Pond Stream, Paper, . . Leo, ... 30 - - 8

Goose Pond Stream, Paper, . . Lee, ... 40 - 35

Goose Pond Stream, Paper,. . Lee, ... 24 - - 8 Paper stock, 180 tons; chloride of lime, 15,000 lbs.
Goose PondStream, Paper,. . Lee, ... 24 - - 12 Paper stock, 195 tons: chloride of lime, 20,000 lbs.



GoosePond Stream, Paper,. . Lee, ... It - 20 Paper stock, 120 tons; chloride of lime, 15,000 lbs.

Goose Pond Stream, Paper,. . Leo, ... 14 - 18 Paper stock, 150 tons; use some chloride of lime.

GoosePond Stream. Paper,. . Leo, ... 14 - 20 Paper stock, 150 tons; chloride of lime, 15,000 lbs.

Goose Pond Stream, Cotton, . Lee, . . .14 -

*
- - Not in operation.

CurtisvilloStream, Wood Pulp, Stockbridge, . 30 - - 3

Curtisville Stream, Wood Pulp, Stockbridge, . 18 - 2

Curtisvillo Stream, Wood Pulp, Stockbridge, . 13 - - 2

Curtisville Stream, Wood Pulp, Stockbridge, . 7 - 3

Curtisville Stream, Wood Pulp, Stockbridge, . 12 - - 3

Curtisville Stream, B Flock, . . Stockbridge, . 9 - -7 Scour -wool.

Williams River, . Paper, . . W. Stockbridge, 12 -
- 12 Manufacture Manilla paper.

Housatonic, . .CD Woollen, . Gt. Barrington, 12 - 10 200 Wool stock, 400,000 lbs.; soap, 40 tons; logwood, 50 tons.

MillRiver, . . Paper, 1 . New Marlboro’, 25 - - -

Mill River, . . Paper,) . New Marlboro’, 15 -
- 75 Not in operation at present (June, 1877).

Mill River, . , Paper,! . New Marlboro’, 10 -

Mill River, . . E Paper,) . New Marlboro’, 24 75 Not in operationat present (June, 1877).
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[Jan.THE POLLUTION OF STREAMS

The mills, generally speaking, discharge theirrefuse, includ-
ing the house offal from tenements in some cases, directly into
the streams; but there is very little serious pollution, except
from some of the woollen and paper manufactories. The dye-
stuffs from the former (in Barrington) discolor the water, hut
do not otherwise do much harm ; in Hinsdale, together with
the scourings from the wool and the refuse from the privies,
they render the stream unfit for the manufacture of the nicer
grades of paper, lower down, in Dalton. In Pittsfield the
woollen-millspollute the stream somewhat, but itsoon becomes
clear again; the washings, &c., from the paper-mills of Lee
are noticeable for only a short distance, especially so where
there is as much lime in the river as there is in the Housa-
tonic basin ; while a mile below the lowest mill on the river
in this State, it would be impossible to tell by the eye that any
serious pollution had taken place. For all that, most of the
manufacturers of the best grades of paper are obliged to
depend upon springs, wells, &c., for their pure water-supply.

The river is rather rapid in its fall, and the fouled water
quickly loses its unsightly appearance. Human excrement,
the sewage proper of towns, is so stored up in privies and
cesspools, often too seldom emptied and disinfected, that the
river receives comparatively little harm from tha\ source.

The summaries of the statistics appear in the following
two tables:

Table 111. Summary of Manufactories.
Operatives

Number. employed.

Woollen Mills, 20 2,178
Cotton Mills, 6 405

Paper Mills, 35 1,404
Tannery, 1 30

Gas Works, 1 ®

Total, 03 4,022



Table IV. —Summary of Statistics for Certain Points on the Housatonic River,

ABODE

Drainage area above point indicated, in square miles, . . . 150 280 308 428 74

Dry-weather flow at respective points in 24 hours, cubic feet, . 3,240,000 0,048,000 7,918,800 9,244,800 1,598,400

Dry-weather flow at respective points in 24 hours, U. S. gallons, . 24,300,000 45,300,000 59,010,000 09,330,000 11,988,000

Number of factories or mills above point indicated, ... 20 55 57 57 4

Numberof polluting factories or mills per square mile, . . 0.17 0.20 0.15 0.13 0.05

Number of operatives in said mills, 2,549 3,000 3,872 3,872 150

Population above respective points in 1805, 13,879 22,3G1 28,907 32,281 2,380

Population above respective points in 1875, 17,137 25,811 84,159 37,203 2,740

Population above respective points per square mile, . . . 114 92 ' 93 87 37

Population of cities, villages, and mills sewering into river above
said points 10,234 13,384 15,774 10,109 701

Population of this character per square mile, .... 08 48 43 37 10
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[Jan.GENERAL SURVEY.

General Survey.
In the high lands of Peru and Windsor, with a shallow

soil overlying the rock, the wells and vaults in suspicious
proximity, typhoid fever is common. Lower down on the
stream, in Hinsdale, with similar conditions except that the
soil is deeper and therefore a more thorough disinfectant,
typhoid is comparatively rare ; while still farther down the
valley, in parts of Dalton, where the bed of the river is ele-
vated by dams, much of it often bare in summer, and polluted
by the refuse of the woollen-mills, but also always with
insanitary local conditions, typhoid fever has been extremely
rife.

In Pittsfield, more complete sewerage is needed very much;
but with the example of Dalton before them, and, in fact,
with a similar experience from the foul beds above one of
their own dams, it is not likely that the town will introduce
sewerage until they can carry their outlet below the lowest
dam, and so avoid all danger of nuisance and disease.

The sewerage system,* so admirable for private houses
having a few hundred feet square of lawn, which has been
introduced by Col. Waring in Lenox, and described by Mr.
Clark on page 11 of this Report, has not been in fair opera-
tion, as so few houses have connected with it; but the hotel
and many of the boarding-houses and dwellings are so im-
properly provided with drainage at present, that they will prob-
ably find it necessary to do so at once, in order to secure
themselves in a satisfactory manner from just complaint; and
the system seems to promise well under certain conditions of
sufficient land, &c., for small towns and public institutions as
well as for private residences and tenements.

In Lee there is a project to introduce a pure water-supply;
and that will necessitate sewers immediately or soon after.
Both can be done without great cost. In this town, just to

the south of Laurel Lake, typhoid fever has prevailed in a

small collection of houses, when the lake is low; but only
since the removal of a belt of trees has exposed them directly

* This is described on pp. 94 ct scq., of Village Improvements and Fakji

Villages, by G. E. Waring, Jr. Boston: James E. Osgood & Co., 1877; also
in previous reports of this Board, and in the “ American Agriculturist ” for

October. 1877.
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to emanations from the exposed bank and bed of the lake.
In the latter part of the summer this exposed portion is of
considerable area, as the water is largely drawn off for manu-
facturing purposes.

In Stockbridge, where the river is wide and somewhat
sluggish, it is the opinion of competent medical gentlemen
that the exposed and bare banks of the stream gave rise to
typhoid fever, when polluted by the refuse of two large tan-
neries, an evil which is thought to have so far disappeared
with the removal of the most objectionable source of pollu-
tion, that outbreaks now are traced to more purely local
causes.

Natural Drainage.
In parts of Lenox, Stockbridge, and Great Barrington, and

through Sheffield, the fall of the river is too slight for mill-
privileges. Elsewhere the descent is rapid, as may be seen
by referring to the figures on the map. The valley of the
Housatonic is composed of limestone, withan alluvium of sand,
gravel, and loam, in which clay comes, here and there, to the
surface. On the east, taking in parts of the smaller towns,
the gneiss of the White Mountains group extends through
the basin, including the lloosao range; on the west, the
schists of the paleozoic group skirt along the western edge
of the State, and send a belt through portions of Cheshire
and New Ashford, which widens so as to embrace a great
part of Adams; the limestone appears, however, in a narrow
strip through the centre of Hancock, following Kinderhook
Creek into New York State and Green River northwards,
broadening, too, so as to occupy the greater part of Williams-
town. Quartz and mica appear in parts of Great Barrington,
Sheffield, and Tyringham.

The natural drainage of the Housatonic basin, therefore,
may be said to vary very much in different localities, which
may be conveniently placed in two groups.

First, come the hill-towns, sparsely populated, with a shal-
low soil overlying the hard rock of the eozoic and paleozoic
groups. Water runs rapidly from the surface of these Hills,
carrying down with it the softer and more friable soil, leav-
ing behind the clay and harder loams. The subsoil drainage,
however, is often bad, as the hard underlying rocks prevent
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the deep moisture from still further disappearing. We have,
therefore, in such cases, a damp subsoil concealed under an
apparently dry surface. The effect of this condition would
he likely to appear in the mortality from diseases produced
or favored by soil moisture, of which pulmonary consumption
is the chief; and this fact is strikingly exemplified by the
death-rates for the ten years ending in 1865, as shown by the
late Dr. Derby in his paper on Consumption, in the Massa-
chusetts Registration Report for 1865. The order of mortal-
ity from pulmonary diseases was there given for the then 834
cities and towns in the State, ihose of the Housatonic basin
are reproduced here, by which it will be seen that, generally
speaking, the fatality from consumption was greatest in the
hill-towns and least in the valley, in spite of the sparse-
ness of the population and purity of the air in the former.
The inhabitants of these smaller hill-towns are not so well
supplied with the comforts of life, however, as their neigh-
bors in the more fertile valleys, and generally have to send
to a neighboring town for medical assistance in case of sick-
ness, so that acute diseases are neglected and become chronic.
These two causes would, of course, tend to increase their
death-toll from chronic complaints; and that this fact is gen-
erally true, although the order of the towns by their mortal-
ity may not be exact, is confirmed by medical experience.
Dr. Sabin of Williamstown, in making examinations for the

army during the recent war, also found the people of the
hill-towns, to a striking degree less strong than those of the
valley, and there were more invalids among them. Their

registration of causes of death, however, may be less accu-

rate ; but making all these allowances, it would appear that

pulmonary consumption is more fatal in them, if the registra-
tion is at all to be depended upon.

Typhoid fever, too, is said by the physicians generally to

be much more prevalent in these hill-towns, where the shal-
low soil, with a hard rock bottom, only hastens the probabil-
ity of well infection from the privies, stables, pig-pens, and
sink-spouts so frequently placed in close proximity.
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Table V. Relative Mortality from Consumption in the Towns of
the Housatonic Basin.

Order of Mortality order of Mortality
NAMES OF TOWNS. m the iu the State.Housatonic Basin.

Mount Washington,* .... 1 1
Hancock, 2 7
Windsor, 3 10
Richmond, 4 11
Alford, 5 22
Washington, 6 35
Peru, 7 43
Lanesborough, ..... 8 44
Hew Marlborough, .... 9 49
West Stockbridge, .... 10 59
Egremont, 11 65
Monterey, ....... 12 66
Stockbridge 13 81
GreatBarrington, 14 87
Dalton, 15 98
Pittsfield, 16 108
Lee 17 124
Lenox, 18 184
Sheffield, 19 221
Hinsdale, 20 283
Tyringham, 21 302

Secondly , The valley towns, on dry alluvial overlying lime-
stone, having admirable natural drainage, excepting in some
spots where the clay comes nearly or quite to the surface,
and in a few instances where the construction of mill-dams,
by a considerable elevation of the level of the ground water,
has caused increased dampness in neighboring cellars and
adjacent soil. These towns are so favorable to health that
Berkshire County, as a whole, including this (the Ilousa-

* There Is some error in regard to this town; for it contains only 603 inhabitants, and is
quite a resort for consumptives from some of the large cities. As the population is so small,
even a single death belonging to another place, and registered here, would seriously affect
the rate, and place Mount Washington much higher in the list than it really belongs.
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tonic) and the Iloosae basins, had, by Dr. Derby’s tables,
the lowest relative death-rate from pulmonary consumption,
of all the counties in the State, the least being 16.84 per
cent of the total mortality and the greatest, 21.74 per cent.

Chemical Examinations.
Table VI. gives the result of the chemical examinations by

Professor Nichols. For details of the methods employed, and
the significance of the chemical examinations, the reader
is referred to pages 174 and 266 of the seventh report, to
page 50 of the eighth report, or to a paper by Prof. Nichols
in this Report. It may be well, however, to call attention to
the following points.

Organic and Volatile Matter.
The so-called organic and volatile matter is really the loss

which the residue from the evaporation suffers when exposed
to a low red heat. In the case of waters containing a small
amount only of nitrates and chlorides and a small amount of
carbonate of lime, this loss is mainly due to the destruction of
the organic matter ; but where the substances indicated are pres-
ent in any considerable quantity, this loss is caused in part by
the alteration of the mineral matter. In the examinations here
recorded, the total solids were weighed after drying at 212° Fahr.,
and then ignited. The residue was moistened with water containing
carbonic acid, and allowed to stand in order that the carbonates
altered by heat might be re-formed, and the residue was again dried
at 212°, and weighed.

Nitrates.
All natural waters contain traces of nitrates, not, however, as a

rule in quantity sufficient to give indications of their presence,
when the unconcentrated water is subjected to what is known as
the “ferrous sulphate” test. If a water without concentration
gives indications of nitrates by this test, it is quite certain evi-
dence of previous contamination.

Hardness.
The hardness of the waters wr as estimated by the usual method,

which consists in determining how much of a standard solution of
soap is required in order to produce a permanent lather in a meas-
ured quantity of water. The hardness is caused mainly by the
presence of the carbonates and sulphates of lime and magnesia;
and the figures indicate (he amount of carbonate of lime, or its
equivalent, which is contained in 100,000 parts of the water.
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Tablk VI. Examination of Water from Pittsfield and Lee.
[Results expressed in Parts in 100,000.]

Date. Locality.

IS
A

Ukfiltered Water. Filtered Water. Solid Residue.

Chlorine. Hardness.Ammonia,
“

Albuminoid Ammonia." Ammonia. “

Albuminoid Ammonia.” Inorganic.
“

Organic
and Volatile.” Total

at
212°
F.

4

1* Oct. 81, Reservoir, Pittsfield, . . . 0.0029 0.0107 0.0029 0.0104 7.1 0.8 7.9 0.22
2* 17, Laurel Lake, 0.0109 0.02G4 0.0109 0.0195 14.4 1.2 15.6 0.07
3* Nov. 15, “ “ 0.0243 0.0163 -

- 12.3 1.6 13.9 0.34
4* Oct. 31, a, as indicated on the map, . 0.0015 0.0227 0.0051 0.0184 9.9 2.0 11.9 0.27 700
5* 31, b, “ “ 0.0120 0.0232 0.0120 0.0213 9.5 2.1 11.0 0.34 6.00
6* 31. c, “ “ 0.0051 0 0240 0.0053 0.0181 11.4 2.0 . 13.4 0.39 7.00
7* 17, d, “ “ 0.0099 0.0352 0.0099 0.0339 10.7 2.4 13.1 1.26
8* 17, Pittsfield Sewer, .... 0.3030 0.1003 0.3030 0.0608 19.5 4.4 23 9 263
9* 17, “

. . . . 0.7150 0.1408 0.7150 0.0843 18.5 7.1 25.6 3.13
10f 17, Well in Pittsfield 0.0043 0.0080 -

- 11.7 1.0 12.7 0.70
11+ 17, “ “

.... 0.0104 0.0141 - - 38.4 6.8 45.2 5.19
12f 17, Well in Lee, 0.0045 0.0107 0.0045 0.0101 32.7 1.7 34.4 1.98
13+ 17, “ 0.0048 0.0090 0.0048 0.0091 30.2 2.4 38.6 1.08
lit 17, “ “ 0.0075 0.0181 0.0075 - 75.2 9.0 84.2 5.49
lot 17, “ “ 0.0061 0.0091 - - 38 4 5.4 43.8 3.56
10* Xov. 15, “ “ 0.0069 0.0056 - - 19.9 1.2 21.1 0.29
17f 15, “ “ 0.0157 0.0108 - - 100.9 6.0 106.9 20.86
18f 15, “ Lenox, .... 0.0067 0.0048 - - 81.9 2.1 34.0 [ 1.24

I I I
* Iso indication of nitrates; f fair indication of nitrates; X good indication of nitrates, by means of ferrous sulphate, in uuconcentrated water.
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Pittsfield and Lee are the only points on the river where
chemical analyses are important; and, indeed, in the latter-
named town they were made rather with reference to the
necessity of a better water-supply than of a serious condition
of pollution of the river, which cannot properly be said to
exist.

No. 1 is from the Pittsfield water-supply, on Ashley Brook,
and very pure. Nos. 2 and 3 are from Laurel Lake, the
intended source of supply of the town of Lee. The three,
therefore, represent specimens of the head waters in their
purity; but No. 2 was taken during a high wind, and both
that and No. 3, at a time when a large part of the water had
been drawn off for manufacturing purposes, leaving a consid-
erable portion of the bed bare; a fact which probably
accounts for the greater amount of ammonia than in the
Pittsfield supply.

Nos. 4,5, 6, and 7 are from the several localities of the river
referred to on the map, and at the points of greatest pollu-
tion. They indicate an amount of contamination which can-
not be considered injurious from a sanitary point of view.

Nos. 8 and 9 are of the sewage of Pittsfield, at the outlet
S, the former taken Saturday afternoon and the latter Mon-
day morning. They show the sewage to be quite dilute, and
to be of about one-third the value per gallon of average Lon-
don sewage.

Nos. 10 and 11 are from wells in Pittsfield. The former is
from a well in the cellar of a boarding-house, the well being
ten feet deep, five feet below the cellar-floor, and very near
the sink-spout which leaks out on the surface. The soil is
sandy. A child recently died of diphtheria in the house;
and it has formerly been a nest. The well
undoubtedly receives some sewage indirectly; but it is, so far
as chemical examination at the present time goes, quite equal
to the average of well waters. From the present examina-
tion, it is not, therefore, possible to condemn it entirely;
although it should be looked upon with suspicion as being in
communication with sources of filth, and liable, at times, to
contain considerable quantities of it. Under the circum-
stances detailed above, it can certainly be said that its use is
not wholly safe. No. 11 is from a house near the preceding.
The well is situated in a yard between two dwellings, about
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30 feet from a barnyard. The well is ten feet deep, the water
drawn by a pump. There is a case of diphtheria now in one
of the houses using the well. It is unquestionably very bad,
and its use should be discontinued.

Nos. 12-17 are from wells in Lee. No. 12 is situated 21
feet from a privy; but a close cement and brick vault, said to
be water-tight, is used for the privy receptacle. There is no
opportunity for surface drainage. The well has been recently
cleaned; it is old, but well situated in other ways than as
above. No. 13 is situated within 50 feet of two privies,
which are frequently cleaned and well kept; it is also within
40 feet of the kitchen drain, which empties itself upon the
surface, and is absorbed by the earth mainly, as there is almost
no fall for its escape. These two (12 and 18) show evidence
of “previous sewage contamination,” and are to be regarded
with suspicion, although not containing enough impurity to
make us feel obliged to condemn them altogether. Still, the
mere fact that the two do contain a certain amount of drain-
age from privies, renders it desirable to get a pure supply as
soon as practicable. Another example of the failure of a
cemented vault to secure a neighboring well from pollution, is
given under Taunton in the Health of Towns of this Report.
In such cases, the walls probably settle and crack, possibly by
the action of frost.

No. 14 is from a well within 40 feet of a privy and barn-
yard, and within twenty feet of a horse-barn. The yard into
which the offal of horses, a cow, and pig is emptied, is a
basin which receives and holds the water for a long time after
each rainfall: the privy empties itself into the same yard.
It is not possible to see in this case how the well can escape
contamination. Two fatal cases of diphtheria, almost the only
cases that have occurred in this village during the past year,
certahdy the only cases of any severity, were on the place
where this well is situated ; and, previously to the examina-
tion of the water, the origin of the disease was to all a great
mystery. No. 15 is within 50 feet of one privy and within
(5 feet of another; but both are well kept. The two wells
should be condemned, No. 14 being very bad indeed.

There has been no reason to suspect any of the above wells
except No. 14, which is the only one where sickness usually
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attributable, in part at least, to filth, has Occurred in the fam-
ily using it.

Of the remaining three, No. 16 is from a driven well and
of some depth ; it is in the cellar of a new house, built two
years ago, on a piece of land never before used for a dwell-
ing, and very far removed from any source of contamination
of long standing. Great care is taken of the premises; the
privy vault and drains are close. No. 17 is from an old well
on the site of an old hotel in the centre of the town; for
three or four years it has not been at all protected from
surface drainage. It is within 150 feet of the old hotel stable
and privy a vault in the earth. Within 50 feet of it was
the old kitchen drain. There is no natural drainage about
the place, and the whole soil must be contaminated. The
well is within 20 feet of the present fish-market, and has
probably not been cleaned for a dozen years.

No. 18 is from a well in Lenox, upon a well-kept place, at
least 300 feet from the stable. Water-closets are used, and
in respect of drainage every care is taken. The well does not
seem to be protected from surface water, and is a very old
one. The family have preferred this water to the public
supply for the table, and have had some sickness this sum-
mer, that led Dr. Holcombe to make inquiries with respect
to the water.

The lloosac Basin.
The statistics of the Hoosac basin, also by Mr. Clark, are

now given, accompanied by his notes.

The north branch of the lloosac River rises in Vermont. The
soil about the head waters is composed of sand and gravel; the
principal rock is lime, which noticeably affects the character of
the water. The river receives a slight amount of pollution, in the
form of tar and lime from chemical works at Bennington, Vt.,
where acid is manufactured by distillation from wood. This pol-
lution is particularly noticeable, after a dry season, at the woollen-
mill in Clarksburg. The water is used by the woollen-mill for
manufacturing purposes, and the refuse, together with the excre-
ments from the mill, is allowed to go into the river. The effluent
water, though colored at times, gives no trouble to mills below.
The amount of pollution from the village of Clarksburg is not
enough to do harm, as the tenement houses do not drain directly
into the river.
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For a mile below Clarksburg, the river flows mostly over a
rocky bed, and the power is next used by a cotton mill at North
Adams. The land at this point is quite high on the side of the
river; and the tenement houses, of which there are about 30, drain
directly into the water, constituting the only source of pollution
at that place. A woollen-mill, employing 70 hands, occupies the
next privilege on the stream. Its effluent water is discolored at
times, and that fact is noticeable at a cotton-mill about a quarter
of a mile below. Print and bleachexy works at North Adams are

quite extensive, and the river-water is found to be in a sufficiently
goo"d condition for all their manufacturing purposes. The spent
dyes, wash-water, and refuse are all turned into the stream, which
is considerably discolored as it leaves the mill. Many of the ten-
ement houses belonging to all of these mills di’ain directly into
the river; some few discharge into cesspools.

The river is next used by’ a tannery, only’ a short distance below
the print-works. The lime-water, and water in which hides are
soaked and washed, run into the stream. The three cotton-mills
below are owned and managed by one company. They' employ’ about
200 hands, and the only refuse discharged into the stream is from
the water-closets. Near the point where the north and south
branches join, there are print-works employing 250 hands. They
do not use the river as power, but take water for manufacturing
purposes from the south branch. The refuse from these works
goes into the stream, and discolors it considerably.

The south branch rises in Lanesborough and Cheshire. Upon
Kitchen Brook there is a small tannery’, polluting the water to a

slight extent. The village of Cheshire has a population of about
1,100, and is supplied from a small tributary to Kitchen Brook,
with water which is used by about seventy’ families. A few pri-
vate sewers from the village discharge directly into the river. No
public sewers have been built. The hills, which are quite high-at
the source of this branch of the river, are composed largely of
limestone. The water seems naturally a little dark in color,
probably' from vegetable matter. In Cheshire, near the Adams
line, is a cotton-mill, employing about 80 hands. Some sur-
face drainage from tenement houses, with a small amount of tar
from gas-works connected with the mill, goes into the water at
thatpoint. The power is next used by a cotton-mill, about half a
mile below: the excrements from the 100 operatives employed
there would be the principal source of pollution. Next below is a
woollen-mill, where scouring and dyeing are done ; and the stream
is discolored for a short distance as it leaves this mill. A cotton-
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mill, where some coloring is clone, has the next privilege; spring-
water is used in the dye-house, the river water being too impure.
Ihe effluent water is considerably discolored. The soil about this
mill is gravelly, and the tenement-houses usuall}’ discharge into
cesspools. The water is next used by a paper-mill, where about
150 hands are employed. Spring-water is used in the process of
manufacturing, and as nothing but clean slock is used, the wash-
ings, although discharged into the stream, do no injury. A tan-
nery, where 4,000 hides are tanned yearly, uses the power of the
stream next. The refuse discharged consists of the liquid in
which hides are washed, and lime-water from vats ; the spent bark
is used as fuel. A paper-mill, a quarter of a mile below, uses
brook-water for manufacturing purposes: the refuse and excre-
ments are discharged into the river. Next in order, within a
short distance of each other, are three cotton-mills, operated by one
company, employing 750 hands in all. Considerable coloring is
clone at one of these, from which the water flows a good deal dis-
colored.

South Adams has a population of about five thousand, and is
supplied with water from one of the mountain streams. About
five hundred families use this water. There are no public sewers;
but a few pipes have been laid, which take the sewage of several
families directly into the river. Most of the houses, however,
drain into cesspools. The larger part of the town is situated on
the hillside, inclining favorably toward the river for surface drain-
age to reach the stream. The gas-works are not extensive, con-
suming only about four hundred and fifty tons of coal per year.
Some tar and wash water escape into the river.

Between South Adams and North Adams, a distance of five
or six miles, the fall of the river is very gradual. At North
Adams, there is a population of about nine thousand; and the
river receives the surface drainage of the entire town. In four of
the principal streets, pipe-sewers have been laid ; and most of the
hotels have direct sewers, all discharging into the river. No sys-
tem of sewerage has been perfected. The gas-works there use
about seven hundred tons of coal per year; and a small amount
of wash water and tar go into the river. The town is well sup-
plied from a mountain stream with water, which is used b}7 nearly
the entire town within the fire-district. The first privilege, after
the north and south branches join, is occupied byT a cotton-mill.
The water-closets discharge into the river, and the tenement-
houses also, although indirectly. About one mile below, is a
woollen-mill, employing one hundred and seventy hands. The
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refuse from manufacturing and spent-dye liquors flow into the
river. The drainage from the tenement-houses and the privies
has no direct conduit to the water. One half-mile below is a
large woollen-mill, employing three hundred hands; the effluent
water is usually discolored; the tenement-houses empty all their
sewage into a ditch which leads to the river. Near this mill, a
little stream joins the river, upon which there is a small establish-
ment for making pyroligneous acid. A little tar goes into the
stream from this manufactory.

The water is last used in the State by a cotton-mill at Williams-
toWn ; and there it seems in a very fair condition at high water,
but in time of drought is quite discolored and turbid. Nowhere
on the stream do cattle refuse to drink the water ; and fish of the
coarser kinds still continue to live in most parts of it. Williams-
town has a population of about twenty-five hundred. Water has
been introduced, and is used quite generallj-; but no system of
sewerage is perfected. The Green River, which joins the Hoosac
at Williamstown, has two small cotton-mills upon it. The water
of this stream is verj' clear and pure. Below the mills, however,
it looks bad throughout, but chiefly on account of coloring matters,
which are not foul-smelling, or otherwise injurious in this locality.
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Table Vll. —Statistics of the Hoosac River Basin.

Name op Stream.

Letter
correspond-

ing
with

letter
on

Map.
Description of

Location.Mill.

Head
and
Fall
in,

Feet. Number
of
Spin-

dles. Sets
of
Machin-

ery. No.
of

hands employed. Quantities of Materials used per year, so far as known.

Kitchen Brook, , Tannery, . Cheshire, . . 10 - - 5 Tan 2,500 hides.
So. Branch Hoosac, D Cotton, . Cheshire, . . 14 2,000 - 78 Cotton stock, 208,000 lbs.

So. Branch Hoosac. Cotton, . Adams, . . 21 5,500 - 100 Cotton stock, 234,000 lbs.

So. Branch Hoosac, Woollen, . Adams, . . 12 7 100 Wool stock, 304,000 lbs.; logwood, 30,000.
So. Branch Hoosac, Cotton, . Adams, . . 10 3,000 - 00 Cotton stock, 304,000 lbs.; do some coloring, using principally

logwood.
So. Branch Hoosac, Woollen, . Adams, . . 14 - 8 140 Wool stock, 240,000 lbs.; use small quantities of logwood and

soda ash.
So. Branch Hoosac, Cotton, . Adams, . . 25 3,000 - GO Cotton stock, 330,000 lbs.; color some yarn.

So. Branch Hoosac. Paper, 1 . Adams, . . 13 - This and the following mill operated by one firm.

So. Branch Hoosac, Paper,) . Adams, . . 12 - - 150 Paper stock, 2,400 tons, principally clean rags; chloride of lime,
25 casks; lime, 300 bids.

So. Branch Hoosac, GasWorks,. Adams, . .

- - - 3 Do not use waterpower; consume 460 tons coal.

So. Branch Hoosac, Tannery, . Adams, . . 5 11 Tan 4,000 hides; use considerablelime.

So. Branch Hoosac, Paper,. . Adams, . . 14 - - CO Paper stock, 450 tons; chloride of lime, 100 casks; some lime.

So. Branch Hoosac, Cotton,'] . Adams, . . 15 4,300 - 150 This and the following two mills operatedby one firm.
So. Branch Hoosac, Cotton, . Adams, . . 20 17,000 - 570 Cotton stock, 1,038,000 lbs.; at the lower mills some coloring is

• done, using indigo, sumac, copperas, &c.
So. Branch Hoosac, Cotton, . Adams, .

. 9 1,730 - 1G



No. BranchHoosac, Acid Works, Bennington,Vt., 18 - - 12 Manufacture 50,000 gallons pyroligneous acid.

No.BranchHoosac, Woollen, . Clarksburg, . 28 -7 120 Wool stock, 388,000 lbs,; logwood, 90,000 lbs.; soap, 81,200 lbs,;
use some soda, and soda ash.

No. BranchHoosac, Cotton, . Adams, . . 17 9,500 - 175 Cotton stock, 000,000 lbs.
• •

No. Branch Hoosac, Woollen, . Adams, . . 18 4 70 Wool stock, 150,000 lbs.
No. Branch Hoosac, Cotton, . Adams, , . 38 13,000 - 125 Cotton stock, 572,000 lbs.

‘ No. Branch Hoosac, Printworks, Adams, , . 10 - - 213 Print, 15,750,000 yards; use some logwood, and about six tons
redwood, some lime, and chloride of lime.

No. Branch Hoosac, Tannery, . Adams, . .
- - - 5 Do not use waterpower; tan 5,000 hides; pull some wool also.

No. BranchHoosac, Cotton, 1 . Adams, . . 24 - - - This and the following two mills operated by one firm.
No. Branch Hoosac, Cotton,! . Adams, . . 1G - Cotton stock, G7G,000 lbs.

No. Branch Hoosac, Cotton,] . Adams, , . 14 11,500 - 200 These operatives and spindles are for all three mills.

No. Branch Hoosac, Cotton, . Adams, . . 9 GOO - 15 Cotton stock, 104,000 lbs.; manufacture cotton twine.
C

Hoosac, . . . PrintWorks, Adams, . .
- - - 250 Do not use water power; print, 28,200,000 yards; chloride of lime,

B 20,800 lbs.
Hoosac, . . . Cotton, . Adams, . . 1G G,OOO - 150 ,Cotton stock, 3G0,000 lbs.

Hoosac, . . . Gas Works, Adams, , . - - - 3 Do not use waterpower; consume 700 tons coal.

Hoosac, .
•

. Woollen, . Adams, . . 2C - 9 170 Wool stock, 300,000 lbs.; soap, 18,200 lbs.; soda ash, 4,500 lbs.;
sal soda, 12,000lbs.; salt, 30,000 lbs.

Hoosac, . . . Woollen, . Adams, , . 12 - 18 300 Wool stock, 1,000,000 lbs.; scour and dye wool, using logwood,
3G4.000 lbs.; soap, 31,200 lbs.; soda ash, 104,000 lbs.; sal soda,
7,800 lbs.

Hoosac, . • . Cotton, . Williamstown, . 14 G,OOO - 300 Cotton stock, 585,000 lbs.

Green Elver, . , Cotton, . Williamstown, . 9 100 - 20 Cotton stock, 78,000 lbs.
Green Eiver, . .

• Cotton, . Williamstown, . 18 4,500 - 80 Cotton stock, 182,000 lbs.
[acid.

Notch Brook, . . A Acid Works. Adams, . .
- - - 2 Do not use water power; manufacture 45,000 gals, pyroligneous
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Table VIII. Summary of Statistics of the Iloosac River Raslii.

A B C D

Drainage area above point indicated in square miles, 228 129 49 38

Dry-weather flow at respective points in 24 hours, cubic feet, .... 4,924,800 2,780,400 1,058,400 820,800
Dry-weather flow at respective points in 24 hours, U. S. gallons, . . . 30,930,000 20,898,000 7,938,000 0,150,000

Number of polluting factories or mills above point indicated, .... 34 20 12 2

Number of polluting factories or mills per square mile, .15 .20 .24 .05

Number of operatives in said mills, 3,713 2,088 1,185 83

Population above respective points in 1805, 13,300 9,810 1,530 1,812

Population above respective points in 1875, ....... 22,130 10,717 2,070 1,803
Population above respective points per square mile, 97 130 54 49

Population of cities, villages, or mills, sewering into river above said points, . 9,000 0,890 1,220 550

Population of this character per square mile, 42 53 25 14
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Table IX. Summary of Manufactories.

KIND OF MILLS. Number. °l’eratiTCS

Employed.

Cotton, 17 2,099
Woollen, 0 000
Paper, 3 210
Tanneries, 3 21
Gas Works, 2 6
Acid Works, 2 14
Print Works, 2 403

Totals, 35 3,713

In this basin, cotton manufactures form the chief business,
while woollen comes next in importance; the three paper-
mills in South Adams do almost no scouring, and use for
bleaching, &c., a considerable amount of lime, which, being
largely insoluble, does not seriously pollute the stream. Dye-
stuffs pollute the north branch of the river, so that it is very
unsightly, but not foul-smelling, when low.

The flow is rapid through the village of South Adams,
where the water is quite clean a quarter of a mile below the
lower mill; it becomes sluggish thence to North Adams,
where there is considerable fall, but less than in South
Adams; towards the lower part of North Adams, the sewage
of a small part of the town mingles with the mill-refuse
above one of the dams: but a mile lower there is to the eye
scarcely a trace of pollution. In Williamstown, there is a
foul deposit from the mills about the mouth of Green Iliver,.
but the stream, although turbid there, soon becomes of very
fair appearance again.

Chemical Examinations.
Seven specimens only were taken, and those when the

river was extremely low, with the mills in full operation.
They illustrate the character of the water from the upper
part of South Adams, at intervals, down to the State line.
The various localities are referred to points marked on the
map. Table X. gives the results of the chemical examina-
tions by Professor Nichols.



Table X. —Examination of Water from Iloosac River.
[Results expressed in parts in 100,000.]
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DateReceived. Locality,

Unfiltered Water. Filtered Water. Unfiltered.

SOLID RESIDUE.

Filtered.

SOLID RESIDUE.

Chlorine, Hardness.Ammonia. “

Albuminoid Ammonia.” Ammonia. “

Albuminoid Ammonia.” Inorganic.
“

Organic and Volatile.” Total
at

212*
F. Inorganic.

“

Organic and Volatile.” Total
at

212*
F.

Sept. 15, D. . 0.0059 0.0197 0.0059 0.0195 7.8 5.8 13. G - - 11.7 0.53 0.3

15, . d . . 0.0053 0.0204 0.0053 0.01G3 17.9 5.8 23.7 - - 10.2 0.33 7.0

15, . B . . 0.0004 0.0709 0.0004 0.0349 10.3 0.8 23.1 - - 10.1 0.59 8.0

14, . b . . 0.0050 0.0243 0.0050 0.0102 12.2 5.1 17.3 11.9 3.8 15.7 0.04 8.5

14, . a . . 0.0007 0.0288 0.0007 0.0221 14.5 2.9 17.4 14.4 2.8 17.2 0.53 8.8

14, . a . . 0.0077 0.0207 0.0077 0.0032 13.8 2.4 10.2 14.0 1.0 15.0 0.50 9.0

14, . A . . 0.0083 0.0219 0.0083 0.0171 13.3 3.3 10.0 11.4 3.0 14.4 0.47 7.9
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It may be seen that the waters are all hard. The effect
of the paper-mills in South Adams is shown in the great
increase of solid matter from 13.6 at D to 28.1 at B, de-
creasing still to b, where it is 17.3, and not changing much
thence to the State line. A considerable portion of this in-
crease is due to matter in suspension. But from Dto d, there
is no striking increase in the organic matter. At B, however,
a great increase is noticed in organic matter and chlorine
from some of the sewage of North Adams, and, to some extent,
from the woollen and cotton mills on the north branch of
the river.

From B to b there is a great decrease in both organic and
inorganic matter, although there are several mills adding to
the pollution between those points ; showing that, especially
with such a rapid fall in the stream, the processes of purifi-
cation go on quite rapidly.

From b to the State line, the river flows quietly for about
three miles without any fresh sources of contamination, except
the very moderate surface drainage. It is joined by the
smaller unpolluted streams shown on the map, and there is a
slight but not very striking improvement in its condition.

At D, the river appeared pretty well, but slightly turbid ;

at d, clear but rather dark and peaty-looking; at B, rather
turbid; at b, also quite turbid and dark; at a, still slightly
turbid and dark, but not very bad, although with a consider-
able flocculent deposit on the bottom, and at A less turbid,
but with a sticky deposit on the rocks.

At all of the six points examined, there was a slight
amount of suspended matter, as is shown by the difference
between the total residues of the filtered and unfiltered
samples. This is to be expected to some extent ,in all river
waters. At d and B, this difference is quite great, showing
that the mills, as being the chief sources of pollution at these
points, had added very considerably to the amount of sus-
pended matter.

It cannot be said that there is, at present, danger of harm-
ful pollution to the Floosac River, except at North Adams ;

and the flow thence to the State line still diminishes the
amount of contamination. The river does not pass near the
village of Williamstown; and, if one of the evils is neces-
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sary, it would be much better to have it even more polluted
than now, rather than that the present nuisance from uuve-
moved filth should continue to exist in North Adams.

Natural Drainage.
The limestone formation follows the bed of the southern

branch of the Hoosac River, the lower portion of the northern
branch, nearly the whole course of Green River, and the main
stream of the Hoosac below North Adams, which village lies
largely on the less porous metamorphic rocks of the paleozoic
period, the limestone clipping under it. East and west, on
the sidefe of the river bed and to the north, in Clarksburg,
very like the Housatonic basin, the hills are of schist, granite,
gneiss, quartz, and the harder lime-rocks.

The fall * of the river is rapid in South Adams, through a
light, gravelly soil, slight for a couple of miles until reaching
North Adams, where it is met by the Clarksburg hills, then
turns an abrupt angle from north to west, where again it has
a more rapid How, and finally is more sluggish in its descent
through the tough clay subsoil of V illiamstown.

Diphtheria and Drainage.
South Adams, North Adams, and Williamstown, all lying

in the valley, are thus quite differently situated in regard to
natural drainage; and they again are unlike the shallow-
soiled towns on the tops of the rocky hills, bleak, with moist
subsoil, and often polluted wells. In some of these latter,
both in this State and in Vermont, diphtheria has raged with
a virulence resembling the plagues of the last century; in
others, there have been fewer cases, and in still others, none.
There are, to be sure, the insanitary conditions just pointed
out in such towns; but, with our present knowledge, it is im-
possible to say why, under identical conditions, so far as we

can see, unless an unknown local miasm or specific germ be
supposed, or the element of contagion be introduced, which
also in some of the cases cannot be traced, diphtheria pre-
vailed in Clarksburg and Florida, and typhoid fever in Peru
and Windsor. In all these places, dampness and filth co-

exist in the soil to an extent liable to become dangerous to

* Theexact fall in the various places may bo followed on the map.
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health; and these conditions are favorable to the propagation
equally of diphtheria and typhoid fever, although under cir-
cumstances all of which are not known.

In Berkshire County, south of North Adams, diphtheria
has occurred during its prevalence in the last few years; but,
with the exception of brief and comparatively mild epidemics
in Monterey and Lanesborough, not to an alarming extent, al-
though in the northerly towns of the county, and especially
in the Deerfield Valley to the east of them, that disease has
appeared with terrible malignity, as it has also to the north-
ward in Vermont.

In North Adams, South Adams, and in Williamstown, it
has seemed desirable to compare the varying natural and
artificial conditions, especially with reference to drainage,
and to see whether there is any reason to account for the
very great difference in the prevalence of diphtheria in thoge
places; for all must have been pretty nearly eqrrally exposed
to the first contagion, as they lie near together, with con-
stant intercommunication, and have all a certain proportion
of their population among the ignorant and improvident
classes, who work in some of the mills. Of course there are
in all of these towns many American and very intelligent
operatives; but a large proportion of them are foreigners, liv-
ing under circumstances exceedingly unfavorable to health.

An attempt was made to collect data so as to examine
somewhat particularly the surroundings of each house where
deaths from diphtheria had occurred, especially in North
Adams; but the registration of vital statistics was found to
be too incomplete to make a minute examination possible, and
there was not time for a house to house inquiry. Physicians,
as a rule, are never called upon to give certificates of deaths
in that town, unless for the removal of bodies to other towns;
and the undertakers make their returns to the town clerk
only once a year.

As late as November, it was found impossible to obtain
reports of deaths which occurred after March 12; and the
returns previous to that time so failed to correspond with the
physicians’ notes of their own cases, that they were not suffi-
cient for our purpose. A different method, therefore, was
pursued, consisting in a general inspection of the sanitary
condition of the town, in which valuable assistance was re-



40 [Jan.DRAINAGE AND HEALTH

ceivcd from the physicians in practice there; without this,
the examination would have been impossible.

We do not desire to throw any especial blame upon the
officers of Adams. For the faults shown there are the result
of years of inattention to the spirit of the law, exist to a
considerable degree throughout the State, are parti}', indeed,
the result of inadequate laws, and illustrate the comparative
valuelessness of a considerable portion of our vital statistics ;

although, with proper supervision, it would be nearly as easy,
and no more costly, to have the work well done.

• Williamstown.
The village of Williamstown is situated on high land, grad-

ually sloping down to the Hoosac River and its tributary,
Green River; but only a small part of the population live on
the low land, if we except the occupants of the mill-tene-
ments. It has not far from 3,000 inhabitants, very largely
of the intelligent class, and an exceptionally good board of
health. It has been noted for some years as a health resort
during the summer months, and is the seat of the well-known
college.

Its soil is a thin layer of gravel and sand, with a tough clay
subsoil, cold and damp, overlying limestone; and some of
the cellars would be wet if not drained. It is well exposed
to the sun, and protected from severe winds. The air seems
mild and pleasant.

Since the introduction of pure water, fevers have very
much diminished in prevalence and are of a milder type. A
few cases and groups of cases of diphtheria have occurred,
in Williamstown, during its prevalence in this State for the
last four years, most of which have been traced directly to
contagion or infection; and it prevailed in 1860 to a certain
extent there as elsewhere. Rut lately, nothing like an epi-
demic has occurred until October, 1876, when it appeared
in a severe form by direct contagion from Pownall, Vt.,
among the operatives of the Williamstown Manufacturing
Company, occupying tenements near the river, and rather
separated from the rest of the town. Thence it was con-
veyed, by contagion clearly, to the hotel, where two children
died. From the same place, too, its spread was traced to
other parts of the town in the following manner :
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A man attended the public funeral of a child who died of
malignant diphtheria in the factory village, and returned
to his house, A, on the hillside, whereupon his two children
were taken ill with the disease, and died ; of the three
remaining in the house (all adults), the grandfather went
down to a valley some distance off, to live with relatives
having many children, and communicated the disease to
them ; and in three contiguous houses, having frequent in-
ter-communication, until it was forbidden by the physicians,
there were fifteen cases, of whom ten died. In a neighbor-
ing house, full of children, none were attacked with the dis-
ease. These four houses constituted that entire community.

When the children in house A died, a mother of a fam-
ily from a house, B, on the opposite side of the ravine, went
over to “lay the bodies out,” and contracted the disease in
so virulent a form that she died within twenty-four hours
after calling a physician. Although there \vere four other
children in the house, none of them were attacked with the
disease.

In all, up to the end of May, there were eighty cases, all of
which are thought to have occurred through contagion or in-
fection, and thirty deaths, by Dr. Duncan’s estimates. These
occurred without reference to dryness or exposure of local-
ity, filthy surroundings, clay or gravelly soil, &c.; but the
fatality was greatest where the crowding was great, or con-
ditions of dampness and filth prevailed, and the deaths were
only among the less prosperous classes; i.c., if we except the
two cases at the hotel. The Irish escaped almost entirely,
and the disease prevailed chiefly among natives.

If we examine the sanitary surroundings of the . places
where diphtheria first appeared, we find that the tenement-
houses of the mills, although not faultless as regards the dis-
posal of slop-water, and not possessing a water-supply which
is above suspicion, are probably in their general sanitary ar-
rangements among the best in the county; and it is not
likely that there arc, on the whole, much better in the State.

But personal hygiene, ventilation, &c., so important as
preventives of contagious diseases, are neglected, and the
operatives are rather closely housed, although not so really
overcrowded, as is often the case among that class.

Houses A and B were situated about alike, with pure air,
u
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on the hill slopes, and quite isolated. Their water-supplies
were from pure springs, and their surface drainage was of
the best. But the soil was shallow, overlying rock, in the
hollows of which there are opportunities for the soakage
from sink-spouts and privies to settle, stagnate, and alter-
nately moisten and become dry. Still, it must be said that
even in these respects the houses were no worse off than a
great proportion of those where no illness occurred, although
they were rather small and had insufficient sleeping room for
the occupants.

The fact that the children in B were not attacked is only
analagous to our experience in regard to small-pox, measles,
scarlet-fever, and other contagious and infectious diseases.
The consideration of individual susceptibility is an important
one in such a connection, and it is well known that not all
who are exposed contract contagious diseases.

The three houses in the ravine, where the fifteen cases and
ten deaths occurred, were very small, and in one case four
persons slept in a single chamber. The drainage was good,
the soil not tough, the water-supply pure, there was no
offence from unremoved filth, and the exposure was sunny
and pleasant; but the line of the ground-water was high, as

the soil was only a couple of feet above the level of the
brook and at the bottom of the hills. The fourth house, in
which no cases occurred, was situated so as to be exposed to
precisely the same influences, except contagion or infection.

In this town we have a tough, damp subsoil, and the
appearance, by contagion, of a number of exceptionally severe
cases; and we must assume that the disease exhausted itself
for the time; he., that it attacked all the susceptible people
who were exposed, or else that there were causes for its being
limited, and not becoming endemic.

There seem good reasons for holding the latter opinion,
for (1) the diphtheria appeared first in comparatively isolated
places on the outskirts of the town, where the piinciple of
separation or quarantine could be well carried out; (2) the

isolation principle in treatment was carried out thoroughly
by the physicians after the first few cases; (3) the sanitary

conditions of the places where the disease first appeared,
although not faultless, were much better than is commonly
seen under similar circumstances, and there was nothing
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that would ordinarily be called bad in any of them, so that
the limitation of the disease would naturally be easier; (4)
among the people of the town, the intelligent classes decidedly
predominate, and with them personal hygiene is well attended
to; (5) there is an exceptionally excellent hoard of health in
the town, and the frequent removal of filth from out-houses,
&c,, has prevented that wholesale contamination of soil so
common throughout our State.

There have been a few sporadic cases since that time, but
none fatal [November, 1877]. One occurred in a house
where there was a fatal case in the winter; and some bit of
rag or clothing may have easily retained the infective material
for that length of time. The other cases, it has not been
possible to trace —in fact we cannot always do so in even
such marked scourges as small-pox; and yet no one would
deny that its spread depends upon contagion or infection,
and nothing else.

Perhaps the care to prevent- the accumulation of filth in
Williamstown, and the other facts just mentioned, may have
been a chief element in preventing diphtheria from getting a
permanent foothold there. Still, with their damp subsoil,
the introduction of a public water-supply rvithout providing
for its discharge by sewers, after having been polluted by
various uses, constitutes a condition which can be considered
only as being far from satisfactory in,a sanitary point of
view; and there will be various filth diseases in the town
probably for some time to come.

Three wells were examined in Williamstown, with reference
to their pollution. They illustrate admirably the insidious
nature of drainage contamination.



Table XI. Examination of Well Waters in Williamstown.
[Results expressed in parts per 100,000.]

Ko. Date. Ammonia.

“

Albuminoid
Ammo-

nia.”

Solid Residue.

“Organicb
,

TotalatInorganic. and
xr

.
„

212° F.Volatile.”

Chlorine.

I

Filtered.

Ammonia.

“

Albuminoid Ammonia."
Solid Residue.

Organic
Total atand
212° F.Volatile.

1 September 14, ... 0.0059 0.0152 52.5 10.0 03.1 10.21 0.0059 0.0149 9.5 03.0

2 September 14, ... 0.0051 0.0128 93.0 18.5 112.1 40.04 0.0051 0.0109 14.7 108.0

3 November 7 0.0037 0.0090 114.3 8.7 123.0 35.05 -

4 October 29 0.0010 0.0085 17.0 1.7 19.3 1.71 -

The ferrous sulphate test gave no indications of nitrates in the unconoentrated water in the case of No. 1, and only faint indica-
tions in the case of No. 4, but Nos. 2 and 3 contained a very large amount of nitrates
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No. 1 was from a well near the top of a hill, about fifty
feet from a privy, one hundred feet from the barnyard at a
slightly lower level, and in a gravelly soil. The water was
very slightly opaline in appearance, and had the least possible
drainage taste; but neither of these peculiarities would have
attracted general attention. There had been one fatal case
of typhoid pneumonia in the house early in 1876, and, later
in the season, five persons contracted fever, of whom two
died. The well water was found to contain so much filth
that it Avas condemned at once, upon the result of the chemi-
cal examination. Leaving out the first case, as being a
doubtful one, the other five were probably attributable to the
use of the contaminated water.

Nos. 2 and 3 were taken at different times from a well
between, and at one end of, a double row of tenement-houses
belonging to one of the mills. It was about 60 feet from two
double privies, 80 feet from another, and about six rods from
a shed for horses. Some years ago this well was thought,
with the faulty drainage, to have been the cause of a large
number of cases of fever. The owners, however, remedied
most of these evils when they were pointed out to them;
and the well was abandoned, the pump having been entirely
removed. The privy vaults were abandoned, too, for a system
of dry removal by drawers, as is common in Williamstown.
The pump has latterly been in use for watering horses and
for washing clothes. Occasionally, too, it has been used by
the operatives for obtaining drinking water; but its use has
been given up for the latter purpose, since the analysis of the
water revealed its dangerous character.

There has been no illness directly traceable to this well
during the past summer ; if any has occurred, it has been of
an obscure nature and difficultly traced ; indeed, its water of
late has been very rarely used for drinking. The present ex-
amination shows the well to have been excessively polluted;
the interesting point being, that it was clear, and did not
suggest by taste or smell any possibility of filth contamina-
tion.

No. 4 is from a well on the same grounds as 2 and 3, but
higher up, and more remote from sources of pollution. It is
a surface well, about 400 feet from the nearest privy, and
lying in the same loose soil with No. 2. It shows some
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evidence of “previous sewage-contamination,” not enough,
by the present analysis, to justify its being condemned. At
the same time, it should be looked upon with suspicion, from
the mere fact of its connection with sources of filth. Its
comparative remoteness from any sources of pollution indicates
that the whole table of the ground water js probably some-
what polluted in that immediate neighborhood, so that the
pure supply from the town might be introduced with pro-
priety. It is held by most sanitarians that even in such a
case as this the water might become dangerous to health in
time of an epidemic of typhoid fever, for instance; as it is
thought that “ germs ” of the disease may pass through any
soil which allows filth in any form to pass through it. At
the same time, from this examination alone, the well, used
as it is by several families, cannot be called a dangerous
source of supply, as the filth is not very considerable, and is
mostly converted into inorganic forms.

South Adams.
South Adams is a half-dozen miles higher up the Hoosac

River than North Adams. The intervale is much broader
there, the slopes of the hills more gradual, the rock lies
deeper under the surface, and the subsoil drainage is much
better. It is only one-half as large, too, and much less a
centre of traffic and travel, thereby giving fewer faculties for
transmission of contagious diseases. The great difference,
however, lies in the fact that the filth from privies is oftener
removed and that the soil, better adapted, too, for natural
self-purification, is not allowed to become so polluted,
although it is far from clean. It is also dryer, and the
underlying limestone is of a more porous character than in
North Adams, which lies partly on the harder metamorphio
rocks.

Whether because of the less soil moisture and filth, or
for some other reason, only a few cases of diphtheria have
appeared in South Adams, chiefly among the French Cana-
dians ; and of these only three were fatal. The disease soon
disappeared, and in October there were a number of cases of
fever in the tenements of one of the mills.

Where the diphtheria prevailed, and in the neighborhood
of the typhoid fever, the tenements occupied by the sufferers
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■were wretchedly filthy, and sadly needing the offices of a
board of health, although the water-supplies were pure.

If we were asked why diphtheria appeared in one tenement
in August and September, and typhoid fever in the other in
October, we should be obliged to say that we do not know,
except that we think there is good reason for believing that
each disease is produced by a specific poison, whether arising
only from a parent case or de novo under certain conditions
not yet known to us. But whatever theory we adopt, of
specific poison, germ origin, miasmatic influence, or purely
filth causation and they all have their supporters —we
must say that conditions favoring disease exist in both tene-
ments, and that our experience warrants us in stating that
destructive diseases will occasionally appear in both, until
their causes shall be removed. The upholders of all the
theories meet on this common ground, that filth and moisture
constitute an important link in the causation of disease a
link more easily broken, too, from the fact that it is known
and accessible.

The limestone rock in South Adams is softer than in North
Adams, and is used for preparation of lime by burning; it has
been suggested that these fumes acted as a disinfectant, and
so were of favorable influence. But, a number of years ago,
when diphtheria prevailed, it appeared chiefly in the imme-
diate vicinity of the kilns, and where the fumes were most
abundant.

As in North Adams and Williamstown, fevers have dimin-
ished in prevalence and severity since the introduction of
pure water.

North Adams.
In North Adams diphtheria may almost be said to have

become endemic. Since its appearance in 1874, it has pre-
vailed quite constantly; and an enumeration of the deaths
would be a sad list to many families. The registration has
been so deficient that it is impossible now to ascertain the
exact numbers of those who have fallen victims to this ter-
rible scourge. From Jan. 1,187G, to March 12, 1877 [later
than which time, the returns are not accessible], the approxi-
mate number of deaths is 68, or at an annual rate of about 5
per 1,000 living.
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The valley of the south branch of the Iloosac Elver lying
north and south, with better exposure to the sun and broader
intervale in the settled parts at least, has been quite free from
diphtheria. In the valleys of the northern branch and of the
united stream, lying at first nearly east and west, with houses
more on the rocky hillsides, diphtheria has been prevalent.
In the small towns of Eeadsboro’, Vt., and Clarksburg, on the
north branch, it has been especially so, but for short times.

In North Adams, the intervale narrows so that the village
lies partly on the slopes of the hills on both sides; and quite
a rocky eminence on its northern edge gives to the river a
rapid turn in its flow from northward to westward. This, of
course, causes an excellent, rapid surface drainage to the
upper parts of the village, but the lower parts are sometimes
flooded with water faster than it can flow off.

The subsoil drainage, however, is not in all places good,
as the soil, although largely gravel, is shallow in many spots,
and overlying a hard rock with uneven surfaces. Water in
such a soil might, in time, find its way out between the crev-
ices in the rocks, or by actual soakage through them ; but
filth is intercepted and must remain stored up in the hollows
and pockets of the rocky surface ; it even by its presence
closes, to a certain extent, the pores in the rocks, thereby
obstructing the passage for water or subsoil drainage.

This is precisely the condition in which wholesale pollution
of the soil becomes inevitable, if filth is allowed to accumu-
late. In North Adams, it was first manifested in the great
prevalence of typhoid fever, from polluted drinking-water,
now happily much reduced by the introduction of pure sup-
plies from the mountains.

At the present time, the introduction of pure water has
brought with it some water-closets and bath-rooms, a few
drains and sewers, and a certain number of cesspools ; and in
these cases the rule has not been that proper measures have
been taken to prevent the introduction of sewage gases into
the houses. A very large number of privies, too, are in exist-
ence, many of them in quite a filthy condition, the very
first about which inquiry rvas made had not been emptied
for twenty-nine years. The privy smell is marked in pass-
ing through some of the better streets, and in one case it was

quite offensive where there was no privy within two hundred
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feet. Many of the tenements of the mills, although no worse
in principle than some of the houses of the better class, have,
from the accumulation and concentration of the evil, become
serious annoyances and dangerous to health.

The soil of North Adams, therefore, is suffering from two
conditions unfavorable to health: (1) moisture of the deep
soil from lack of subsoil drainage but this only in places,
and, perhaps, of itself alone, a less serious evil than might be
supposed, owing to the excellent surface drainage; (2) general
and almost universal contamination of the soil through storing
up for years the filth from privies, sink-spouts, &c., in the
hollows of the rocks underlying the soil.* Of course, a con-
siderable portion of this filth finds its way into subterranean
streams, but a large part can only lie for long periods of time
where it must be constantly sending forth dangerous exhala-
tions into the air.

In the lower parts of the village, where there is greatest
moisture, where the cellars are often wet, and where the
streets are sometimes covered with water, diphtheria has not
prevailed more than on the hills, and, in the practice of some
of the physicians, not so much.

It certainly cannot be said that diphtheria has prevailed in
North Adams, or generally in Berkshire County, entirely in
proportion to the filth, or in proportion to the soil moisture, or
in proportion to the two combined. But there are many good
reasons for thinking that the disease, like typhoid fever, is
propagated more readily under a certain relative combination
of the two conditions, the chief elements in which are almost
if not quite unknown.

Of course, contagion, infection, and individual susceptibility
to the disease, must be kept in mind, as important factors in
the causation of the disease ; and, in this connection, the
remarkable immunity from contagious diseases among the
Chinese workmen in the factory is especially noteworthy.
Their isolated and regular f life seems to protect them.

* Compare thereport on Gloucester, at a later page, whore the conditions of
had drainage are similar, and where also diphtheria has prevailed for several
years.

t Mr. Sing, who has charge of these men, states that drunkenness is almost
an unknown occurrence among them; also that there is no opium-smoking
and no licentiousness. Wo are informed, too, that a single Chinaman has never
yet been brought before the police-court in that town.

7
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However all these facts may be, of which there can be
no doubt, in our own minds, it is certain that Adams is sadly
in need of better sanitary arrangements and an efficient board
of health; and this is especially marked by the contrast in
going thence to Pittsfield and Williamstown, whose admira-
ble boards have very much improved the sanitary condition
of those towns. It is not a comfortable reflection that a large
part of the illness in North Adams may be fairly traced to
neglect of the plainest sanitary laws ; but the people of that
town are intelligent, and it can hardly be doubted that they
would soon welcome the help which they might receive from
an efficient board of health, in overcoming many of the
sources of disease.

In the tenement-houses of mills, frequent and persistent
inspection, with careful and considerate pointing out of
the evils of the present system, has had most excellent
results elsewhere, and would probably also in Adams have
the same. A little more cleanliness, a few bath-rooms for
the operatives, and better house arrangements generally,
would soon return to the owners in increased self-respect and
more efficient labor.

For voluntary work of the kind undertaken by the
women in many English and American cities and towns,
there is, of course, abundant room. A small hospital for
those who have not homes is much needed.

In regard to the purely medical treatment of the diseases
associated with bad drainage, that is the province of the phy-
sician, who is in daily contact with illness and to whom the
latest sources of information are open ; we would only say,
that they are severe constitutional disorders, and that there is
no known specific for any of them. ,

Chemical Examinations in North Adams.
In illustration of the general contamination of the soil, the

following examinations have been made, under the direction
of the Board, by Professor Nichols:
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Table XII. Examination of Water from North Adams.
[Results expressed in parts per 100,000.]

UXFILTERED WALEB. SOLID RESIDUE.

Date. Xo. Ammonia.
“

Albuminoid Ammonia.” Inorganic.
“

Organic
and Volatile.” Total

at
212°
F.

Chlorine.
Oct. 30, Xo.l, 0.0059 0.0100 12.2 1.7 13.9 0.07*

30, 2, 0.0112 0.0187 13.5 1.7 15.2 0.51*

30, 3, 0.0013 0.0000 15.3 0.5 51.8 4.55 f
30, 1, 0.0013 0.0011 15.9 0.0 51.9 4.20 f
30, 5, 0.0138 0.0088 28.2 3.5 31.7 2.22 J
30, 0, 0.0027 0.0018 10.5 2.0 18.5 1.19 f

Nov. 23, 7, 1.0083 0 0139 54.8 2.5 57.3 5.78 f

* Iso indicationof nitrates, by ferrous sulphate, in unconcentratcdwater,

t Very goodindication of nitrates, by ferrous sulphate, in unconcentratedwater,

t Very slight indication of nitrates, by ferrous sulphate, in unconcentratcd water.

These results of chemical examination, although of them-
selves giving positive information as „to the amount and
not the character of the pollution, do, when interpreted
with the aid of a careful survey of the localities in question,
furnish most unequivocal facts, which may be stated as
follows;

Nos. 1 and 2 are from an arm of the Iloosac River, made
into an artificial pond, shallow, in the midst of marsh land,
and receiving the direct drainage, more or less, from the
main road to South Adams and Cheshire, from numerous
tenements, and from a large, filthy barnyard between 300
and 400 feet distant. Both specimens wore turbid, from a
small amount of suspended matter. No. 1 is from that
portion separated from the river .by a slight dam. No. 2
is from a point just back of the ice-house and communicating
freely with the river. The latter is decidedly unfit for an ice-
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supply; * and the former shows evidence of direct contami-
nation, which, in deep water, especially if from a running
stream, might not be proof positive that the locality should
be condemned. The amount of “albuminoid ammonia”in
both, shows them to be decidedly open to suspicion ; i.e. for
use in drinking-water especially when we consider the
locality.

It is impossible to say just what influence this ice may
have had on the public health ; but it is safe to state that it
is open to serious objection and that a better supply should
be looked for.

No. 3 is from the Quincy-street well, thought by many
persons to be especially pure. It is in a moderately thickly-
settled part of the town, close to the sidewalk, with privies,
barns, sink-spouts, &c., in the immediate neighborhood. The
nearest privy is about 100 feet distant. It is badly polluted,
and should be condemned.

No. 4 is from the Crowley Spring, so called, at the foot of
a gravelly slope. There are tw~o privies about 100 feet
distant and a little higher up. TV ithin a thousand feet aie

several houses with their privies, &c., although the immediate
neighborhood is sparsely settled. An interesting fact, as

showing the intimate subterranean intercommunication, is
that, while a hole was dug for a fountain several hundred
feet distant from the spring, its waters were rendered so

turbid as to be for the time, as a source of
domestic water-supply. This water is very slightly different
from that taken from the well (No. 8) ; indeed, as Professor
Nichols says, it might be easily supposed to be a sample from
the Quincy-street well, taken at a different time from the

other. In both specimens (3 and 4), the water was clear,
and none but experts would probably have been able to
suspect, from the taste, the presence of any organic impu-

rity.
No. 5 is from a well quite a distance up one of the lull-

sides on Eagle Street, near a house where there has been

considerable illness, such as is usually fairly attributable to

the use of contaminated drinking-water. At certain times,

in both winter and summer, when the water was low, there

* A full account of an epidemic of diarrhneal disease attributable to the use

of impure ire, by Dr. A, 11. Nichols, may be found in the Seventh Report.
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has been a disagreeable taste, and occasionally also a nau-
seous smell to it, so that its use lias been several times given
up for the time being. The well is within 60 feet of a
garden, on which the house slops are thrown during winter,
only 100 feet from a privy which is emptied only once in two
years, and which has no vault; also only a few hundred feet
lower on the hill, too, from several houses with their privies,
sink-spouts, &c. The water, at the time of examination, did
not reveal, either by taste or smell, the slightest indication of
impurity. It is unmistakably contaminated, however, by
human filth ; and, although this was chiefly oxidized and not
in great quantity, when examined, yet it must be considered
unsafe water to drink, even now, without boiling it.

The next in the series, No. 6, was from an apparently clear,
sparkling spring, which bubbles out from the rocks, several
hundred feet from any source of contamination, but at the
base of the hill and across the street from the locality
described in speaking of No. 5. So far as the unaided senses
could perceive, this water was perfectly pure and wholesome.
It contains, however, a certain amount of evidence of having
been contaminated. The filth is in this case so far oxidized
and converted into apparently harmless ingredients that it
would not perhaps be wise or necessary to-absolutely condemn
it. At the same time, it contains an appreciable quantity of
excrement, and gives evidence thereby of being in direct com-
munication with sources from which a greater or more dan-
gerous element might be introduced at any moment; i.e., if
the wholesale pollution of the soil is allowed to go on indefi-
nitely in this way.

No. 7 is from a spring 50 feet from a privy, almost as near
the sink-spout, and across the street from a barnyard and
barn. It certainly should be condemned. Three families
used this water, and among them six died of diphtheria in
the week ending Nov. 24. The water was suspected,
although the immediate cause of the disease was due to con-
tagion from a person who came from White Oaks, in Wil-
liamstown, just recovering from a mild attack of diphtheria,
and who visited one of these families. The cases were very
malignant; two died within 36 hours, and the other four
within five, days after being attacked. Two of the hoys were
removed before the attack to a house one-half mile distant,
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and a young lady, seventeen years old, took the disease and
died within two or three days. There are a few more mild
cases in the same neighborhood, but only among those who
have been exposed to one of these cases. Diphtheria of a

’malignant type was prevailing at White Oaks, although the
person who apparently conveyed the disease to North Adams
had it very mildly. The idea of Dr. Lawrence, the physician
in charge, was that these cases were, or might have been,
made worse by drinking polluted water.

A better series of samples probably could not have been
taken to show how universal this contamination of tire soil
with filth has become in North Adams.* It is not necessary
that it should be so, ■— in fact, it is repulsive to the natural
sense of decency and cleanliness that such a state of things
should be allowed to exist.

It has been clearly shown by these investigations that a
dangerous amount of pollution may exist in drinking-water
without its presence being revealed in any way to even the prac-
tised sense, unaided by chemical examination. The material
which conveys disease, however, cannot be detected by the
chemist, and is probably associated with, rather than is a
necessary part of, the impurities which he finds.

In a similar way, the contaminated soil sends forth exhala-
tions into the air, which are no less dangerous and much less
easily recognized. In both cases, the chance of getting into
the system any poison 'which conveys disease depends upon its
dilution and upon various other contingencies, which, in the
present state of science, are chiefly matters of speculation.
But that there is a risk, and a great one, in breathing pol-
luted air or in drinking polluted water is a fact now so well
known that there is no maxim of sanitary law which is better
established.

If the cause of some part of the illness in North Adams
must be said to be largely due to the neglect of sanitary laws
or the part of its inhabitants, so does the remedy, to a great
extent, lie in the same hands. But while remedial and pre-
ventive measures are still unapplied, and there is not even a
board of health in the town, it is vain for the people to

* Compare Brockton, Gloucester, Saugus, and Taunton, under Health o£
Towns in the present Report, for additional facts with regard to pollution of
the soil, and consequently of wells also.
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delude themselves by talking of the “ mysterious disease ”

which has visited them.
The most economical method of remedying the soil pollu-

tion may not lie in the immediate introduction of sewerage ;

hut that is certainly the best way; and a considerable
increase in the pollution of the Hoosac River, if that is ne-
cessary, would be a much less evil than those now existing,
of unremoved filth. Good sewerage, too, would very much
improve the defective subsoil drainage of the town.

Legislative Measures.
So far as this investigation in the Housatonic and Hoosac

basins is concerned, there is no evidence of sufficient pollution
of any stream as to urgently demand legislative interference.
It is important, however, that the larger towns, in introdu-
cing sewerage systems, should do so in such a manner as not
to be prejudicial to the public health.

The condition in other towns and cities has been detailed
in the seventh and eighth reports of the Board. There are
not many, although there are some, where it is necessary
that something should be done at once, but the cases are
common throughout the State where it is important that
existing evils should not be increased.

Previous to this year no evidence has been received from
the manufacturers with regard to this point, in which they
naturally would be interested. Circulars were therefore
addressed to 368 of them in the State, embracing, as nearly
as possible, all who were likely to cause or be annoyed by the
pollution of streams in the eight basins already examined by
the Board (Blackstone, Charles, Chicopee, Neponset, Taun-
ton, Nashua, Hoosac, and Housatonic), and in the principal
cities throughout the State, asking replies to questions as
follows.

The same circulars were also sent to some manufacturers
not on streams, whose opinions, it was thought, might be of
use ; and with each circular was sent so much of the eighth
report of the Board as relates to the pollution of streams.

State Board ok Health, Boston, August, 1877.

Dear Sir, The State Board of Health have been for three
years investigating the subject of pollution of streams, disposal of
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sewage, &c., and are now required, by chap. 5G of the Resolves
of 1877, to report to the next Legislature a draft of a bill on this
subject. We desire to get information from as many manufac-
turers as possible in the State, and hope that you will reply, at
your earliest possible convenience, to the following questions :

1. Name, address, and kind of manufacturing done by you.
2. Are j'ou at all troubled —and, if so, in what way—by con-

tamination of the stream above your mills ?

3. What kind of mills, in your opinion, most pollute the
streams?

4. Do you think that an} 7 means and, if so, what (settling-
tanks, basins, filters, sewage irrigation, &c.) —are practicable for
preventing this pollution ?

In behalf of the State Board of Health,
Very respectfully yours,

Chas. F. Folsom, M.D., Secretary.

Replies from Manufacturers.
One hundred and twenty-five answers were received. Of

the remaining two hundred and thirty-eight who did not
reply, it is probably safe to suppose that they are not enough
troubled to enter any complaint.

Six of the returned circulars contained no answers of use,
further than that the proprietors had given up business, or
something of the sort. Of the remaining one hundred and
nineteen, there were complaints of trouble in fourteen cases;
and their replies to the second, third, and fourth questions
are as follows:

1. Canton. — We are more or less troubled from corrosion of
steam-boilers, caused by chemicals used by parties on the stream
above us, principally to dye silk and woollen goods. The water in
the stream is too filthy to drink, except early in the spring, and
then unfit.

Cotton and woollen mills are most polluting usually, from the
use of chemicals, washings, and from the excrements from the
operatives.

The practicable remedies are settling-tanks, filters, and irriga-
tion.
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2. Clinton. —We are troubled very much indeed -with our pond.
It is used for sewage by the entire town, and also as a deposit for
all the refuse stuff they have to throw away. In fact, the stench
is horrible, so much so that it is almost impossible to stay in our
mill some of the time.

Woollen-mills are most polluting.
The only way to prevent this nuisance will be for the town to

purchase the water-power, and fill the pond up, and put a sewer
through it. We are willing to sell the power for what it is worth,
leaving the question of amount to competent men.

3. Dalton. —The stream is very much colored with the dyes and
washings of wool, rags, &c.

Woollen-mills most pollute the streams. I think, in this town,
irrigation would be a practicable way to prevent pollution, as the
soil is sandy.

4. Fitchburg. —We are troubled by foul water, partly caused by
woollen and paper mills, of which the former are the most objec-
tionable; but our principal trouble comes from the sewage of
Fitchburg.

(Third question not answered.)
We think that, in most cases, settling-tanks or basins, made in

gravelly soil, will best purifj' water which has been used in manu-
facturing. We think it would purify wash-water from a paper-
mill. I have never seen any thing of the kind in this country,
but have in England and Scotland. (The writer of this is a paper
manufacturer.)

5. Fitchburg.—The river-water above my mill is too polluted
to use, particularly in low stages of water.
I should say paper-mills are the most polluting.
I have no doubt we shall eventually have to make use of a main

sewer, to extend from West Fitchburg to a point below the city of
Fitchburg, where the accumulation of sewage could be made of
profitable use for agricultural purposes.

6. Holyoke. Bj- refuse from woollen-mills, the water is highly
discolored, and filled with small fibres of wool refuse.

Woollen-mills are most polluting. Ido not know the best
means of preventing the pollution ; never studied the question very
much.

7. Leominster. —-We are so troubled by sewage, as to bo obliged
to use town water for steam and all other purposes in the shop.
The stream is also used as a depository for dead cats, dogs, poul-
try, putrid meat, garbage, and every thing else the people have
occasion to rid themselves of.

8
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Woollen-mills, when large quantities of copperas are used,
seem to kill the fish, thereby causing much nastiness.

I think sewage shouldbe carried below the probable limits of the
village; and stringent laws should be passed against depositing
garbage and other matter in the stream, as also a law requiring
owners of mill-ponds to get permission from the local board of
health before being able to draw off the water. The pond on
which I am situated is, in most seasons, drawn off half the time,
causing bad smells, and rendering what water is left very foul.

8. Needham. —We are troubled by acids from paper-mills
emptying into the pond.

Wool-fulling, so far as our experience here goes, is most pol-
luting.

(Fourth question not answered.)
9. North Adams. —We have no serious trouble. At times we

experience some trouble from the print-works above us, in conse-
quence of their letting dyes and acids into the stream.

Print-works are most polluting.
If all mills using water from the streams should filter them be-

fore returning them to the streams, it would obviate any difficulty.
10. Ueadville.—We are troubled by two woollen-mills about a

mile above us, which, as I understand, empty their dyestuffs and
other filth into the stream.

I cannot say what mills most pollute the streams. lam not
sufficiently acquainted with the details of the various manufactures
of the State to give any definite information. Woollen-mills
pollute the streams more than cotton-mills.

I can think of but one way to prevent this pollution of streams.
Let it be enacted that no stream shall be used as a common sewer.
Whether this would be practicable or not, I cannot say.

11. Shirley.-—Net are troubled by two leather-board mills.
Leather-board mills and dyeing-mills arc most polluting.
Filters, if carried to a sufficient extent, constitute the best prac-

ticable remedy.
12. Walpole. I think the pollution of streams might be pre-

vented by pumping the water up in tanks, cleansing it, and sa\ing
the filth, to be used on the soil as manure, instead of polluting the
streams.

13. Walpole. —Until within a short time, a manufactory of curled
hair poisoned our stream (the Ncponset River) very badly, prov-
ing fatal to quite a number of operations. 1 think little or noth-

ing is being done there now. Our waters are very badly polluted
by a concern in Walpole Centre, which uses chemicals for bleach-
ing oily waste. The result has been to render the water unfit for
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drinking and too nasty for bathing, and to destroy almost entire-
ly all the fish with which our waters once swarmed.

Those mills most pollute the streams which empty into them the
largest amount of filthy or poisonous matter.

I know of no remedy except keeping the vile stuff out of the
streams.

14. . The washings of wool always troubled us, but
perhaps no more than was necessary. Our pump, located six
feet under water, would throw up a half peck of wool during one
day.

There were qualified complaints in 18 cases, as follows:

1. Dalton. —No trouble, because I abandoned the use of
river water, and get wells and springs enough at great expense.

Woollen-mills are most polluting.
The best practicable remedies are basins. The silt caught

would pay for all trouble, for use on land or putting into com-
post heaps, say clear out and carry away the settlings once a
year.

2. Fall River.—We are troubled in no way except by ashes
being dumped in, which is now being remedied.

3. Foxborough. I am not troubled except when wishing to use
the water for drinking.

Chemicals and acids, especially from dye-houses, &c., are most
polluting.

I have been in mills more or less all my life; and I can see
no way to prevent this pollution in the streams but a good live
agent, or an inspector of mills and streams, with the law to see
to it.

4. Ilolyoke. Very little trouble by the dyestuffs, &c., from
woollen and cotton factories, &c., located on die canal above our
mills.

The most polluting mills are all kinds except paper-mills.
(Reply comes from a paper-mill.)

The best practicable remedies are settling-tanks and filters.
5. Ilousatonic. —We have no complaints to make.
The most polluting mills are, in this vicinity, in my opinion,

mills like ours (fancy colored cottons) and paper-mills, and I
might include woollen-mills.

I cannot write from experience in regard to prevention of
pollution ; but, if permitted to express an opinion, should say
that the present practice of running spent dyestuffs, acids, lime,
&c. directly into the streams, would conduce to the heal 1 r
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people better than any other moans by which it could be disposed
of.

G. Hyde Park. —We have been more or less troubled, but are
not at the present time.

Woollen-mills are most polluting.
I am not prepared to give any opinion as to remedies.
7. Lawrence. Not troubled to an appreciable extent.
The most polluting mills are, in our experience, dye-houses and

bleaclieries first, and paper-mills second. (Reply comes from a
paper-mill.)

There are no practicable remedies, in our opinion, in a stream
of this size ; i.e. the Merrimack River.

8. Lee. —ln no way to injure water for use.
Woollen and cotton mills are most polluting.
In no way can pollution be prevented so well, and conduce so

much to the health of the inhabitants of the towns contiguous to
manufacturing districts, as to let all waste of mills pass into and
be carried away in live running water. Any receptacles for the
waste of mills, where it is stored to stagnate, fester, and decay,
are far more dangerous to the health of the inhabitants living in the
vicinity of them, than when it is carried off by the rising stream
and showers; and the health of the people is proverbially better
where this is done.

9. Pittsfield. —I have to filter the water before using for wash-
ing purposes. The water, when settled, shows a sediment of fine
black mud.

Woollen-mills are most polluting, or any other than a paper-
mill. (Reply 7 is from a paper-mill.)

The pollution of streams may be prevented in a great measure
by making basins to hold dry refuse from mills ; and liquids run
on to the refuse would make fertilizers.

10. Stoughton. — Ido not know that we have any fault to find at
present. There is a woollen-mill above us.

As to questions 3 and 4, I do not know.
11. Walpole. —We draw our water-supply for the works from a

spring of our own.
The drain that conducts the spent liquors, &c., from our works

to the Ncponset River is cleaned out from time to time. Nearly
all the sediment settles out before it gets to the river, and what
goes into the river has not, in over thirty years, appeared to have
done any 7 injury; a curious fact is that fish are caught in larger
numbers about that point of the river where the drain enters than
elsewhere.

As a practicable remedy, I think very favorably of settling-
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tanks and precipitating-basins. Our twenty-rod drain, mentioned
above, is what might be called a settling-tank.

12. Walpole. —We are not particularly troubled, although the
water is not very pure.

Those mills are most polluting which use soluble salts in manu-
facturing ; also those that deal with animal substances.
I think the streams’ pollution can be prevented to a certain

extent, and perhaps entirely, by one or another of the expedients
suggested (settling-tanks, basins, filters, sewage-irrigation &c.).

13. . The difficulty here is chiefly as to quantity of
water.

In seven cases the water was polluted from other sources
than the mills, thus

1. Fitchburg. —We are not troubled except when the water is
very low, and is drained from the old swamp; then the color is
too dark a yellow to use in washing stock.

Saw-mills fill up the beds of the streams most.
As a means of preventing pollution, I know of nothing better

than the showers we have to cleanse our streams.
2. Fitchburg. —We are troubled by the decay of vegetable mat-

ter in the swamps and meadows at heads of streams, and by the
imparities which find their way tp the stream from highways and
mills.

There is not much difference between a woollen and paper mill,
as to pollution ; they are probably as bad as any thing, since saw-
mills are given up.
I do not think it practicable to prevent the pollution, except at

such expense as would compel all manufacturing interests to seek
some other State in which to do their business.

3. Holyoke. We are sometimes troubled by bad water in the
Connecticut River above Holyoke ; but wo have laid it to decaying
vegetation.

The wood-pulp mill near us troubles us a good deal at times;
we are not familiar with the refuse of other mills, and therefore
cannot judge of them.

We cannot see how the refuse from the mills can bo turned*
anywhere excepting into the streams, and we do not believe any
means practicable for preventing this pollution.

4. Lawrence. We are troubled with sand, in spring and fall,
during heavy rains. We find no trouble with the refuse that
comes from the mills at Lowell, nine miles above us.
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Mills that make woollen goods and dress goods are the most
polluting.

I am told they have these things (filters, settling-tanks &c.) in
England, and that they work well.

6. Lawrence. The Merrimac River is influenced fifty or sixty
days yearly, with freshets, mostly in the spring months. The
water is loaded more or less with earthy impurities. The maxi-
mum solid matter we have found to be fully half an ounce per
gallon. So annoying is the impure state of the river during
freshets, that bleacheries, &c., are compelled to obtain pure water
by filtration or from other sources.

Paper-mills, woollen-mills, and dyeing establishments have the
reputation of being great polluters of rivers.

The last is too great a question to express an intelligent opinion
upon, without special examination.

G. Lowell. —The water used by us comes from the Concord
River. We are very seldom troubled with impurities. Sometimes,
during a prolonged state of low water, in the summer time, we
cannot use the water for dyeing light shades, because of vegetable
growth in it, somewhat similar to that upon a stagnant pool.

As between cotton and woollen and worsted mills, we think
the cotton are the worst. We do not know anjr thing about impu-
rities from industries other than the above.

I should hardly think any prevention of pollution necessary in
the Concord River, between Billerica and Lowell.

7. Stoughton. I am not troubled, except after heavy rains,
when the mud and vegetable matter from the meadows above
make the water so dirty that I cannot use it on light colors or

white.
As to questions 3 and 4, I am not sufficiently acquainted to

judge.

Of the remaining 85 cases, i.e., in which an unequivocal
“No” was sent in reply to the second question, in 22 there
were no answers to the third and fourth questions; * in 2-3
those questions were answered, hut to the effect that the
writers were unable to give any opinion, usually from lack
of sufficient knowledge of or attention to the subject. The
replies in the remaining 40 cases are as follows:

* These questions were: (3) What kind of mills, in your opinion, most pol-
lute the streams ?

(4) Do you think that anymeans and, if so, what (settling-tanks, basins, id-

lers, sewage irrigation, &c.) —are practicable for preventing this pollution?
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1. Barre. {3) Paper-mills.
2. Canton.- (3) Bleacheries. (4) Do not know.
3. Canton. — (3) Those from which large quantities of refuse

dyes and scouring liquids are sent directly into the stream. (4)
Certainly; and we think that in many cases the refuse-liquids, from
a wool-scouring mill especially, could be turned to advantage as a
manure, for, by sending these refuse liquids into an artificial pond
or basin, the greater part will filter through the earth; and the
sediment that remains can be carted away once or twice a year,
and used as a fertilizer. It will paj- for the outlay.

4. Chicopee Falls. (3) Woollen-mills, with dye-houses.
(4.) In case of the Lancaster mills, there at present appears no

cause for applying means for prevention of pollution. The town
of Clinton hrfs appointed a committee to examine and report in
regard to the counterpane or quilt mill-pond, which is undoubtedly
a nuisance, receiving the washings of the gas-company and the
carpet-mill, and the sewage and drainage of more than half the
town. The abatement of this nuisance will require a great expen-
diture of money.

5- • (3) Woollen-mills and coloring-works.
6. Chicopee Falls. (3) Tanneries and such like.
7. Clinton. (3) Chemical, woollen, dyeing, &c. We dye cot-

ton yarn, say 40,000 pounds per week ; yet fishermen catch small
fish for bait below our works. Above our works we catch pickerel,
pout, shiners, and eels three feet and a half long.

8-
. (3) Fancy woollen. (4) Sewage-irrigation, when

the soil is favorable ; where not, filtration.
9. Dalton. (3) Not anj- kind very much in our section ; paper

stock or waste from such mills might kill fish. (4) Nothing to say,
10. East Dedham. (3) Our experience has been with woollen

mills onh ; and, so far as I have observed, the pollution of streams
by them is very slight; should saj - that water below our mills
would not be fit to drink, unless taken out one or two miles below'.
Iho dye-house and wool-scouring would cause the most pollution.
(4) I have never seen any of the above-named means tried, and
hardly sec how the prevention ofpollution in these ways could bo
made practicable.

11. Enfield. (3) Woollen or yarn mills, where dye-houses are,,
and colored work is made. (4) I consider settling-tanks or irriga-
tion most efficient and practicable.

12. Fall River. (3) Print-works and chemical factories. (4)
A combination of settling-tanks, working in pairs, and sand filters,
will obviate nearly any degree of pollution.
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13. Fitchburg. — (3) With us, paper-mills and woollen-mills.
But tho3r are located so lar up the stream, that no trouble is expe-
rienced in the central part of our city. The city sewers probably
pollute the river more than any thing wo have.

14. Foxborough. (3) Manufacture of dyestuffs. (4) If al-
lowed to run into a reservoir, the refuse will usually clean itself
by settling.

15. Holden.—{ 3) Tanneries. (4) Should judge irrigation to
be the best, for it would enrich the land.

16. Holyoke.-—(3) Dye-works.
17. Hyde Park. (3) Woollen-mills. (4) There is no remedy,

unless the mill-owners are required to keep all the sources of pol-
lution out of the streams, which would damage the mill-owners,
more than the foreign matters injure the stream.

18. Lawrence. (3) Dye-houses, bleacheries, and water-closets,
that discharge into the stream. (4) Not in large streams like the
Merrimac River.

19. Leominster. (3) We should judge those where coloring is
done. (4) We should judge that filters are best, but are very
little acquainted, and do not know that there is any remedy.

20. Lowell. (3) Bleaching and dyeing. (4) Not any need here.
21. J.owell. (3) Such mills as use coloring materials, with salts

and acids. (4) I know of no waj- practicable for the prevention
of the evil, so far as it may be caused by extensive manufactories.
Objectionable materials pass from mills in such quantities, and so
diluted, that settling-tanks or basins would be of little account.

While there may be a show of coloring matter from wood, &c.,
the percentage of really injurious materials would be very small.

22. Lowell. — (3) As an opinion, should say woollen-mills and
tanneries.

23. North Adams. (3) Woollen. (4) Settling-tanks, basins,
filters, sewage-irrigation, &c., for the most of the refuse.

24. North Adams. (3) Print-works and woollen-mills; also
paper mills. (4) Never having tried any thing of the kind, we
are unable to give an opinion.

25. Nonvood.— Our own tannery, although there is some impurity
from the paper-mills above, not enough to cause complaint. (4) M e

are careful (by the different means named in the circular) to pre-
vent, as far as possible, pollution below us. We use now a good large

basin and settling-tanks (removed from all houses), from which we

cast off the refuse deposit for dressing the land.
26. Norwood. (3) Tanneries, ink-works, paper-mills (where

bleaching and coloring substances are used), dye-houses, and
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chemical works of all kinds. (4) I think that settling-tanks or
basins would be practicable in many cases, and irrigation in
some.

27. Pittsfield. (8) Do not know. (4) I should think settling-
tanks'or basins might be used ; but nothing of the kind is, in our
opinion, needed in this section, as the mills (nearly all woollen)
are located so far apart; and the fall of the streams is sufficient to
carry off all polluting matter.

28. Pittsfield. — (3) Printing cotton-cloth or print mills. (4) I
think of no remedy that is effective, only to let the stream carry it
away as rapidly as possible.

29. Shirley. — (3) Tanneries, woollen-mills, chemicals, &c. (4)
I think there can be a means of prevention ; and it should be by
utilizing through irrigation or similar device.

30. South Adams. (3) Woollen and print works. (4) Set-
tling-tanks.

31. South Walpole. (3) Wool-scouring, if done on a large
scale. (4) I have not experience enough, or given the subject suf-
ficient thought, to advise; but should think, in most cases, the water
shouldrun a separate course after being used, before again enter-
ing a stream or pond, in which settling-tanks and coarse filters
should be placed. The expense would be small, and I should
think the result would pay.

32. Taunton. (3) Woollen-mills. (4) We have no plan.
33. Three Rivers. (3) Colored woollen. (4) Not having been

troubled, we are not prepared to give an opinion.
34. Walpole. (3) Bleaching paper-stock, scouring wool, and

cleansing oily waste. (4) Not competent to give an opinion, but
something is necessary.

35. Ware. (3) Colored woollen. (4) Have had no trouble, and
have no opinion.

36. . (3) Tanneries. (4) Conduct the heavy sedi-
ment liquors into basins or cellars, for compost: from woollen-
mills it is very valuable as a fertilizer. (Reply from a woollen-mill.)

87. Ware. — (3) Paper-mills. (4) Do not know.
38. Warren. — (3) Calico-printing, and any large establishment

where large quantities of dye-wood and minerals are used for col-
oring. (4) We are not posted on this question.

39. Wilbralmm. (3) Chemical or compost works and large
wool-washing mills. (4) I have never seen any 7 of these means
in operation, and think that, at present, the prime cost and yearly
expense would come to a great deal more than the advantage
accruing.

o



40. Williamstown. (3) Print-works more than any other mills
in our vicinity. (4) I have never given this much thought, not
being troubled.

In regard to the last and most interesting question, as to

the means of preventing or remedying the pollution of
streams, the whole number of replies to the circulars have
been tabulated, with the following results:

Forty-two (42) fail to answer that question at all.
Twenty-five (25) are unprepared to give any opinion.
Four (4) think that nothing is needed in their special

localities.
Sixteen (1G) think that, taking all things into considera-

tion, nothing is better (and at the same time practicable)
than allowing the filth to run off by the streams.

Thirty-eight (88) think that some remedy, complete or

partial, is practicable ; and of these, all but six suggest in a

general way what thatremedy should be.

Summary and Draft of a Law.

From the evidence presented in this and the previous
reports of the Board, it is clear that there are some places in
the State where harm is already done by the pollution of
water-courses, although not to that extent which may com-

monly be seen in England, for instance ; it appears, too, that
there are many places where proper care may prevent the

extension of lesser evils, which now appear to threaten to do

harm in the future, unless checked, but that, as a whom,
throughout the State, the evil from the pollution of streams
is small as compared with that arising from the accumulation
of filth in privies, cesspools, &c., &c., near dwellings, thereby
contaminating the air and the water taken into the human

system.
In order to encourage towns, moreover, to make the great-

est possible sanitary improvements, no unnecessary expendi-
ture of money must be thrown in their way, at the same

time that harmful pollution of streams must be prevented;
and it will, therefore, be necessary to regulate, rather than
wholly prohibit, the contamination by filth of our waters.

It would be unwise, also, to place too great restrictions

upon manufacturers by setting up, for all cases, some arbi-

GG LEGISLATIVE MEASURES. [Jan.
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trary standard of purity, which must be always followed, but
which could not be enforced.

Any legislative enactment, therefore, should be stringent in
many points, and yet somewhat flexible in its application. To
this end, the Board prepared a draft of a law on this subject
in May, 1877, and sent it to several distinguished lawyers,
physicians, and engineers for their criticism. It was also
made the subject of a paper read by the Secretary of the
Board before the American Public Health Association in
September, when it was criticised by the gentlemen pres-
ent.

As a result of their three years’ investigation, and in com-
pliance with chapter 56 of the Resolves of 1877, * the Board
respectfully advise that a Rivers Pollution Commission bo
established by law: the responsibilities of this commission
to be placed in some board already existing, or in a new
board; and they also have the honor to recommend to the
Legislature the propositions which are given below.

The law, as proposed by the Board, covers more ground
than is suggested by the legislative Resolve, but it was found
that there were practical objections in the way of limiting
the recommendations of the Board.

English Experience.
Under the English law, which went into operation last

August, one year after its enactment, Mr. Robert Rawlinson,
C.E., C.8., and Dr. R. Angus Smith have been appointed
inspectors. The provisions of the law, which were given in
full in the last report of the Board, are briefly as follows:

I. Prohibition as to casting solid matters (ashes, dead
animals, &c.) into water-courses.

11. Prohibition as to casting sewage proper into water-
courses. In case, however, of sewage discharged by channels
in use or in process of construction at the date of passage of
the Act, it will be sufficient to show tiiat the best practicable
and available means are used to render harmless the sewage
so discharged; and the Local Government Board may al-

* Resolved, That the State Board of Health he and theyhereby are authorizedto inquire what legislation is necessary to prevent the pollution of streams and
ponds used as sources of water-supply by cities and towns in the Common-
wealth, with authorityto make examinations, call witnesses, and to report, bybill or otherwise, to the next general court. Approved April 27, 1877.



[Jan.G 8 LEGISLATIVE MEASURES

low to sanitary authorities time, in order to adopt such
means.

HI. (1.) Prohibition as to casting poisonous, noxious, or
polluting refuse from manufactories into water-courses, with
the same provisions as above with regard to channels already
in use or in process of construction. Proceedings against
manufacturers can be taken only by consent of the Local
Government Board, who must be satisfied that means for
rendering the manufacturing refuse harmless are reasonably
practicable and available, under all the circumstances of the
case, and that no material injury will be inflicted upon the
interests of the manufacturers.

(2.) Restrictions as to solid matters from mines.

Beyond the fact of the enactment of this law, the inter-
pretation and enforcement of which will undoubtedly depend
very largely upon the well-known views of the officers of the

Local Government Board, there is very little new to be said
with regard to the experience of England during the last

year in the matter of the disposal of sewage. Where deep-
water outlets cannot be permitted, irrigation remains the

most approved method, and, under favorable circumstances,

the least costly; but the difficulty of getting sufficient land,
and the enormous rents often asked for it, frequently render
such means entirely out of the question. Indeed, one of the

farms at Croydon has necessarily been abandoned for this rea-

son, and a considerable sum has been paid for the privilege of
discharging the sewage into a large, deep-water intercepting
sewer. The intermittent downward filtration system, which
was at one time thought to promise a remedy in such cases,

by disposing of the sewage on very small plots of land, has

not been entirely successful, and has not apparently grown
in favor; for the amount of land necessary for it, at first

thought to bo about one-twentieth as much as for ordinary
irrigation, proves by experience to be at least one-fifth as

much : and at Merthyr Tydfil, in Wales, during the past year,
one-third of the quantity needed for ordinary irrigation has

actually been used. The precipitating processes, therefore,

have rather gained in favor, as some of their objectionab e

features have been removed, especially at Leeds and .oven-

try. In those two places,'at least, where the effluent passes
also through filter beds, no more satisfactory method appar-
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ently can be devised * in spite of their being in some respects
unsatisfactory and costly. Dry removal, too, under some
conditions, gives the .least unsatisfactory results. For most
cases, the deep-water outlet is universally preferred, as in-
volving, on the whole, the least difficulty.

These points, of course, cannot be dealt with in detail here,
particularly as they have been considered fully in previous
reports of the Board. The most valuable contributions to
the literature of the subject, as applied to England, since our
last report, are the minutes of the proceedings of the Institu-
tion of Civil Engineers on the Sewage Question.! and the
report of the results of the Second Conference on Health and
Sewage of Towns, held hi London under the auspices of
the Society of Arts, May 3 and 4, 1877. The Conference
passed resolutions, the more important of which we quote
with full approval;

1. That the pail system, under proper regulations for early and
frequent removal, is greatly superior to all privies, cesspools, ash-
pits, and middens, and possesses manifold advantages in regard to
health and cleanliness, whilst its results in economy and facility of
utilization, often compare favorably with those of water-carried
sewage.

2. That hitherto no mode of utilizing the excreta has been
brought into operation, which repays the cost of collection.

3. That the almost universal practice of mixing ashes with the
pail products, though it applies these as a convenient absorbent,
and possibly, to some extent, as a deodorant, is injurious to the
value of the excreta as manure.

4. that, for use within the house, no system has been found in
practice to take the place of the water-closet.

5. That, although there are‘appliances and arrangements by
moans of which the sewer-gases may be effectually prevented
fiom entering houses, they still do so in the great majorit}' of
dwellings, both in town and country, including the metropolis.

G. That it is of the highest importance, in a sanitary point of
view, that the metropolitan and local authorities shall exercise
great vigilance with respect to this matter, and that it should bo

*Theprecipitating processes are well described in IPurification of Water-ear-ned Sewage. By Henry Robinson, M. Inst. C.E., and John Charles Melliss,Assoc. Inst, C.E. Smith, Elder, and Co., London, 1877.t Vol. XLVIII., Session 1870-77. Bart 11. London, 1877.
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made by law the duty of these bodies to enforce efficient measures
for the exclusion of sewer-gases from dwellings, and to watch over
their being efficiently carried out, under such a system of payment
as shall not press too heavily on those at whose charge the work is

done.
7. That in every large town, plans of its drainage should be

deposited with the local authorities, and be accessible to the pub-
lic.

8. That all middens, privies, and cesspools in towns should be
abolished by law, due regard in point of time being had to the con-
dition of each locality.

France.
In France, the precipitating processes have not yet received

any official support; and irrigation is the sanctioned method
for disposing of the sewage, when some means of purification
are needed. The sewage farming of Paris, now a city of
nearly 2,000,000 inhabitants, is making reasonable progress,
and it is hoped by the municipal authorities that eventually
the whole of the sewage will be dealt with in that way,
including the removal of all cesspools, and the abandonment
of the colossal nuisance from carrying their contents to
Bondy, and storing them there for treatment. During the

year, the Prefecture de la Seine have published a very valua-
ble account of general, and especially English, experience on

this whole question.*

Germany.
In Germany, where land can generally be got at a fair

rate, official opinion and experience in various parts of the
empire, point to irrigation as the only practicable method.
Precipitation is not used. The whole of the sewage of Ber-

lin is to be used in irrigation, and, with that view, nearly
20,000 acres of land have been purchased, which is probably
much more than will be actually needed. ihis work is
rapidly going on towards completion.

In Frankfort-on-the-Main, the distinguished engineer, Mr.
W. Bindley, is preparing plans for a sewage-farm; and in the

case of several other cities (Cologne, Stettin, Posen) where

* Assainisscment de la Seine: Epuralion et Utilization des Eaux d Ecjouts.
Paris, 1877.
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sewerage systems are under advisement, the government has
actually forbidden the discharge of sewage into the liver,
taking the ground that, in those cases, all sewage is pollution
and must, when practicable, be kept out of the streams.

3lassachusetts.
The means of rendering harmless and inoffensive the sew-

age of towns and the refuse from manufactories are almost
unknown in this country except from the experience of Eu-
rope, where they have been fully tried for the past twenty-
five years. In a practical way, scarcely a beginning has been
made here ; and, such being the case, it would be impractica-
ble to wholly stop at once the pollution of streams by means
of methods untried by us. In the case of such cities as
Lowell and Lawrence particularly, it would be extremely
difficult to meet all the requirements of such absolute pro-
hibition.

At the present time, cities and towns may regulate the use
of ponds, reservoirs, &c., used for water-supplies, and also the
driveways, parks, &c., connected with and belonging to them.
There are also penalties for malicious or wilful pollution of
water-supplies; but beyond these points the law at present
does not go.

It should be borne in mind, therefore, that this is really
the first step to be taken by the State, and that even more
general restrictive measures may be applied a few years
hence, if it be found necessary or expedient to do so, and
when we have gained more experience in regard to the
practicable methods of separating the filth from the water.

The application of the law to the two cities just natmed, for
instance, is of considerable importance to both of them. On
the one hand, under its provisions, the people of Lowell would
be prohibited from adding to the pollution of the Merrimao
Liver, and therefore could not introduce water-closets or ad-
ditional sewers, unless they at the same time provided for
the purification, by irrigation or otherwise, of the additional
amount of sewage thereby to be discharged. On the other
hand, Lowell is a large and growing city; it is important to
the people of Lawrence, nine miles below, that the river,
upon which they are dependent for a supply of pure water,
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should not become more and more polluted from year to year,
so as to finally be unfit for domestic use.

There are one or two apparent discrepancies in the law at
first sight; but it may be seen that they are only apparently
such, inasmuch as the questions relative to them are all re-
ferred to the Rivers Pollution Commission for approval.
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A Bill to Prevent the Pollution of Streams, and
foe Other Purposes.

Definitions.
The'word “stream” does not include water-courses which have been

converted into tight, covered sewers.
The word “sewer” does not include local drains not emptying into

ponds or streams.
The phrase “domestic water-supply” is used in the sense of water

supplied to families for drinking or culinary purposes, and does not
include private wells or springs.

The approval of the Rivers Pollution Commission, under this act, in-
cludes a general permission, without the requirement of their approval in
each individual case.

The word “privy” implies the ordinary vault in or upon the earth,
whether cemented or not. It does not include receptacles properly ar-
ranged for disinfection and frequent dry removal of the excrement.

Sonin Matters.

Section 1. No individual or corporation, and no authorities of any
city or town, or public institution, shall discharge, or cause to be dis-
charged, or to be discharged, into any stream or public
pond in this Commonwealth (including tidal waters), any solid refuse,
including sawdust, ashes, cinders, and like substances, or any solid pollut-
ing substance, so as, either singly or in combination with other similar
acts of the same party or of any other party, to interfere with its volume
or flow, or pollute its waters : provided, that such interference with the
volume or flow of any body of water be not for the purpose of mak-
ing sanitary or other improvements. But this prohibition shall not
apply to liquids containing not more than two per cent of solid matter
in suspension.

Sect. 2. No stream or public pond (including tidal waters) shall be
wholly or in part filled with solid matter for the purpose of making
improvements, or for any other reason, and no stream shall be converted
into a sewer in any city or town, without the written authority or per-
mission of the mayor and aldermen or of the selectmen of said city or
town, under general regulations furnished by the Rivers Pollution Com-
mission.

10
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Water- S dpplies .

Sect. 3. No individual or corporation, or authorities of any city or
town, or public institution, shall add, or cause to be added, or knowingly
permit to be added, to the quantity of refuse polluting matter discharged
into any pond in this Commonwealth used as a source of domestic water-
supply, or into any stream so used within fifteen miles above the point
where such supply is taken.

Sect. 4. No individual or corporation, or authorities of any city or
town, or public institution, shall discharge, or cause to be discharged, or
knowingly permit to be discharged, into any stream or pond in this Com-
monwealth used as a source of domestic water-supply, any sewage or
refuse matter containing human excrement, or any soiled water which
has been used in or about dwellings, • over and above what is so dis-
charged without violating existing law’s at the time of the passage of this
act: provided, such discharge in the case of running streams used as
water-supplies, or emptying into streams or ponds used as water-supplies,
be within thirty miles of and above the point at -which such water-sup-
ply is taken.

Sect. o. No individual or corporation, and no authorities of any city,
town, or public institution, shall discharge, or cause to be discharged, or
knowingly permit to be discharged, from any manufactory, house, or
building of any kind established or built after the adoption of any pond
or stream in this Commonwealth as a source of domestic w’ater-supply,
any refuse matter into said pond or stream until it shall have been
cleansed or purified in a manner satisfactory to the Rivers Pollution
Commission. This prohibition, so far as is not provided for in preceding
sections, shall not apply to now-existing pollution of present sources of
water-supply. But the Rivers Pollution Commission shall allow to local
authorities a reasonable length of time to comply with the provisions of
sections three, four and five of this act.

Streams, Ponds, and Tidal Waters.
Sect. 6. No individual or corporation, and no authorities of any city

or town, or public institution, shall add, or cause to be added, or know-
ingly permit to be added, to the amount of refuse or polluting substance
discharged into any stream, or public pond, or tidal water, not used as a
source of domestic water-supply, in this Commonwealth, without the
written permission of the board of health of the city or town in which
said discharge is intended, and with the approval of the Rivers Pollution
Commission ; and it shall be in the power of said board of health, with
the approval of the Rivers Pollution Commission, to prescribe under what
conditions, where such are deemed by them necessary, any polluting sub-
stances may be allowed, in any given case, to enter a pond or stream.

Water-Supply, Drainage, and Sewerage.

Sect. 7. In cities and towns supplied with sewers, said cities and
towns shall allow the sewage of manufactories to be discharged through
the public sewers : provided, such sewage contain no poisonous chemi-
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cals; no substance injurious to the structure of said sewers; no sub-
stances causing such obstructions in them as can be remedied only by
means not necessary for ordinary sewage; no steam, gases, or any mat-
ter injurious to the public health when discharged into the sewers ;

and no matter which will injure the value of the sewage, or otherwise
render more difficult its disposal at the sewer-outlet. aSTo one of the
above-mentioned substances shall be discharged into the sewers without
the consent of the local authorities, and by approval of the Rivers Pollu-
tion Commission; but, with such consent and approval, manufacturers
may be allowed to discharge into the sewers matters not injurious
to their structure or prejudicial to the public health, upon payment
of such damages as said authorities and parties concerned may agree
upon.

Sect. 8. JSTo town or city or private party shall introduce any sewers,
or any system of public water-supply or sewerage, until their plans shall
have been approved by the Rivers Pollution Commission.

Sect. 9. No dam shall be built upon any stream in this State, nor
shall any dam now existing be raised, without the approval of the Rivers
Pollution Commission.

Sect. 10. In any city or town where public sewers have been built,
the local board of health shall, upon application from any parties, order
any privy or cesspool to be abolished, and connection to be made with
the public sewers, in the manner and under the penalties prescribed in
chapter twenty-six of the General Statutes, whenever this can be done
without violating preceding sections of this act; provided adequate? sew-
ers are not more than one hundred feet distant. And where such con-
nections are made, the local board of health shall require it to be done
according to such regulations as the Rivers Pollution Commission may
deem necessary for the safety and health of the people. Such connec-
tion shall also be made in such manner as the sewer department, with
the approval of the Rivers Pollution Commission, may require.

Prohibitions in Case of Nuisances.

Sect. 11. The direct discharge into any stream of human excrement
from privies, water-closets, or vessels of any kind, or of the waste water
of washing soiled clothes from tenements is prohibited.

Sect. 12. Whenever any serious injury or offence exists from the
pollution of any pond, or stream, or tidal water, within the State, the
Rivers Pollution Commission rnajq if in their judgment the public health
or the public comfort and convenience shall require, order any person or
persons, or the authorities of any city or town, to cease and desist from
such pollution, or to remedy the nuisance so created, or to cleanse or purify,
by means satisfactoryto said Commission, the polluting substances before
being cast into said pond, or stream, or tidal water : provided , that, on
any application to said Commission to exercise the powers in this section
conferred upon them, a time and place for hearing the parties shall bo
assigned by said Commission, and due notice thereof given to the party
against whom the application is made ; and the order hereinbefore pro-
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vided shall be issued only after such notice and hearing. In all such
cases, the Rivers Pollution Commission shall consider the reasonable
practicability of a remedy, as an important element in rendering their
judgment. In complaints against cities or towns under this section of
the act, said Commission shall recommend, when desired to do so, some
plan for adoption, and shall advise the complainants as to the best course
to pursue.

Public Buildings.

Sect. 13. All public buildings hereafter put up or occupied by the
State must have their plans of water-supply, drainage, and disposal of
sewage, approved by the State Board of Health, before they can be
adopted. Said board shall also examine the water-supply and drainage
of the various State institutions, and report what, if any, changes
should be made in these respects.

Formal Proceedings.

Sect. 14. Any party feeling aggrieved by any decision of the
Rivers Pollution Commission in accordance with the provisions of the
preceding sections may appeal to the Superior Court for reversal or mod-
fication of such order or orders. But there shall be no recovery for
alleged damages.

SupT. 15. Any person or persons violating any of the provisions
of this law shall forfeit a sum not exceeding two hundred dollars for
every month he or they continue to act in violation of said law, to be
recovered by indictment before the Superior Court.

Sect. 16. Complaints for the violation of this law may be made
by individuals, corporations, authorities of towns, or local boards of
health.

Sect. 17. The Rivers Pollution Commission may, when in their
opinion it is necessary, before giving their approval of any plans of
water-supply or sewerage, employ a civil engineer of experience, and of
eminence in his profession, to make the requisite examinations ; and the
expense of such consultation shall be borne by the city or town to be
benefited thereby.

Sect. 18. The Supreme Judicial Court, or any one of the justices
thereof in time of vacation, shall have power to issue an injunction to
enforce the orders of the Rivers Pollution Commission under section
twelve of this act.

Sect. 19. This act shall take effect on the first day of January,
eighteen hundred and seventy-nine; and all other acts and parts of acts
inconsistent therewith are hereby from that date repealed.
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Recommendations.
There are a few points to be borne in mind with reference

to water-supply, drainage of houses, and sewerage, which
have been suggested by the examinations of the Board in
this State, and may properly be summarized here :

1. The privy system, so common thoughout the State, by
which filth is stored up to pollute the air, soil, and water,
near dwellings, should be in all cases abolished.

2. Cesspools, unless with extraordinary precautions as to
ventilation and prevention of pollution of soil and ah’, are
little better, and should be given up for something less objec-
tionable as soon as practicable.

3. Wells cannot be depended upon for supplies of whole-
some water, unless they are thoroughly guarded from sources
of surface and subsoil pollution. Some of the foulest well-
water examined by the Board has been clear, spariding, and
of not unpleasant taste.

4. Where wells have already become polluted, and it is
not practicable to dig new deep wells remote from sources
of contamination, or to introduce pure public water-supplies,
the storage of rain-water, properly filtered, is a satisfactory
method of procedure.*

5. In small towns where public water-supplies have not
been introduced, and, indeed, wherever water-closets are not
used, some method of frequent removal and disinfection with
earth or ashes | should be adopted in place of privies, by
which it should be impossible for the filth to soak into the
soil or escape into the air. Cemented vaults are not always
to be depended upon, as their walls crack from frost or
through settling of the ground; and they thus sometimes
become sources of pollution of wells, beside contaminating
the air. Nor is the fact of a privy being on a downward
slope from the well a sufficient safeguard; for even then
the direction of the subsoil drainage may be toward the
well.

* This subject is treated in detailat a later page, by Prof. Nichols.
t There are several methods of accomplishing this object, as described in

the seventh report of the Board. Gal van i zed-iron pails, with a free use of dry
earth, and frequently emptied, as shown on page 185 of that report, are among
the best.
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G. Earth-closets, with proper care, may be satisfactorily
adopted. But the earth, after having been once used, should
be placed upon the land, not stored within doors and dried,
to be again used ; for, in the process of drying, there' are
emanations from it which are, perhaps, not less dangerous from
the fact of their being imperceptible by the unaided senses,
or through chemical examination. With earth-closets, a plan
similar to that in use at the Pittsfield Hospital * may be well
used for the chamber slops; and the kitchen waste may be
utilized (with the chamber slops, too, if desired) in the man-
ner used by Mr. Field and Col. Waring, already described.
Less' intricate methods are used in scattered dwellings, but
with the effect of having the slop-water absorbed by the
ground and taken up by vegetation so far from the house as
not to involve a nuisance or danger to health.

7. Where water-supplies, water-closets, &c., are introduced,
sewers should follow immediately, in most kinds of soil:
cesspools should not be used, unless with extraordinary pre-
cautions. But with a few hundred feet square of lawn, the
irrigation system by agricultural drain-pipes f is to be recom-
mended, whereby the filth is at once taken up by the roots
of grass. In all cases, of course, with or without cesspools,
there should be thorough ventilation of the system of house-
drainage, with disconnection from the main-outlet drain by
means of either a ventilating pipe or rain-water spout between
the sewer-trap and the house, and whose openings at the top
should be only at points remote from windows and chimney-
tops.

On the whole, a thoroughly satisfactory arrangement of
this kind, if properly looked after, is in many respects to be
preferred to connecting with public sewers.

8. While the water-carriage system is the least offensive
to a refined people, the least costly in the end if on a large
scale, and, when well managed, the least objectionable from a

sanitary point of view, it should be remembered: (1), that in
the case of towns and cities of moderate size its introduction
involves the outlay of a large capital; (2), that the connec-
tions between houses and sewers can be made free from dan-
ger-bringing elements only with great care, and that usually

* Described in an article on Cottage Hospitals, at a later page.

t See page 20 of this Report.
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from a want of such care they are often productive of a cer-
tain amount of harm, a clanger often very great, especially
to children and delicate persons, since the possibility of the
continuous ill effect on the system of a slight poison is not
often recognized, and as few people can be induced to believe
that any thing is a poison from which they cannot see imme-
diate and striking ill results ; (3), that the outlets of sewers,
except near large bodies of water, generally involve a great
deal of difficulty, and often of serious nuisance, from the fact
that there is at present no really satisfactory way of disposing
of the sewage, while a properly arranged system of frequent
dry removal is not attended with especial danger to health,
and may at any time be changed for better methods without
involving any great pecuniary loss.

When sewers are built, or sewerage systems adopted, the
work should be planned and carried out only by the> best
available talent: for badly constructed sewers are in many
respects worse than none; and their proper arrangement and
maintenance involve an amount of knowledge, skill, and
experience, which are found only among men .of unusual
ability, who have had special opportunities for preparing
themselves for their work.

Whichever of the three great disinfectants and destroyers
of filth is used, namely, a sufficient quantity of earth, water,
or air and sunlight, the essential process is the same : the
effete matters are converted by oxidation and by chemical
combination into products that are finally both harmless and
inoffensive. In all three the oxygen is the most important
agent, and burning, or oxidation, is the essential process.
The most offensive gases, however, to a certain extent when
in the earth, and to a less degree in the water, are absorbed
mechanically; in the earth, too, the foul-smelling sulphuretted
hydrogen unites with the iron found in most soils, forming
an inert and inoffensive compound. But in all three, unless
the amount of filth is proportionately very small, there are
certain gases escaping, and what are called emanations, —
possibly, too, disease “ germs,” often so minute or diluted
as not to be appreciable to our senses. It is the part of pru-
dence, therefore, to have any and all of these processes reason-
ably remote from dwellings, and within certain limits to
destroy all filth by oxidation, sewage-irrigation, &c., with as
little delay as may be necessary.



[Jan.RECOMMENDATIONS.

Necessity of Supervision.
All of these points seem of such importance to the Board,

that, in their opinion, no city or town should be allowed to
embark upon costly schemes of water-supply and sewerage
without having the benefit of advice from somebody who
has had experience in such matters. There has therefore
been inserted, in the draft of the law which precedes, a sec-
tion providing that all such plans must be approved by the
llivers Pollution Commission. The matter of local drainage
is also one involving great danger to the public health if not
properly regulated; and provisions for that, too, have been
made in the bill.


